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This Will lie the Loftiest Masonry Structure in the World. The Lower Engraving Shows How It Will Dominate the Tall Buildings of the Lower City. 
AN OFFICE BUILDING 612 FEET IN HEIGHT, NOW UNDEB CONSTRUCTION IN LOWEE NEW YOBK.— (See page 174.] 
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ress made on the Brooklyn anchorage would have justi- 
fied the contractors for that work in anticipating a 
handsome premium under this agreement, it would 
look as though the city might now be exposed to a 
further unnecessary drain upon its treasury on ac- 
count of these exasperating delays. 



The Editor is always glad to receive for examination illustrated 
articles on subjects of timely interest. If the photographs are 
shwp, the articles short, and the facts authentic, the contributions 
will receive special attention. Accepted articles will be paid for 
at regular space rates. 

LACK OF PROGRESS ON THE MANHATTAN BRIDGE. 

The people of the city of New York, and particularly 
those who live in the Borough of Brooklyn, are again 
growing anxious on account of the apparent further 
delay in the construction of the Manhattan Bridge. 
It is now nearly three months since the contract was 
let for the construction of the steelwork, yet, as far 
as any outward evidence goes, there is no sign of the 
erection of this part of the work. The piers upon 
which the towers are to be erected are to-day as 
barren of any ironwork as they were four years ago 
when they were first completed; and instead of the 
public being greeted with the sight of the steel towers 
growing steadily day by day on the base which has so 
long awaited them, all that they have been greeted 
with is a series of disquieting rumors in the daily 
press, to the effect that the contractors to whom the 
steel "vork was awarded have had difficulty in making 
arrangements with any big steel concern for the sup- 
ply of material. Of this phase of the question, we 
know nothing, and it does not, indeed, properly con- 
cern this journal. But we do feel called upon to ask 
on behalf of the traveling public whether something 
cannot be done by the Mayor, or his deputy, to break 
up the deadlock, and ,get this greatly-needed public 
work once more moving toward its long-delayed com- 
pletion. 

The construction of the bridge was originally author- 
ized as far back as December 30, 1899. The piers were 
commenced and completed within reasonable time dur- 
ing the administration of Mayor Van Wyck. When the 
new administration under Mayor Low took hold of the 
matter, it was considered that the plans for a cable 
suspension bridge were inadequate, and a suspension 
bridge of the eye-bar type was substituted. Then, the 
Board of Aldermen refused to make the necessary 
appropriations for construction, and the matter was 
entirely tied up during the administration of Mayor 
Low. Upon the accession of the present administra- 
tion under Mayor McClellan, the former engineers who 
had charge of the work under Mayor Van Wyck 
were reappointed. They promptly threw out the eye- 
bar' design and consumed two years' time in prepar- 
ing plans for a bridge with wire cables. On this, design 
bids were received in August, 1906. Immediately 
there followed a taxpayers' action, on the ground that 
the specifications were not legally drawn. The pro- 
posals were all rejected by the city, new specifications 
drawn, and proposals again asked for in April of the 
present year. But two taxpayers enjoined the opening 
and awarding of the contract, and this caused a fur- 
ther delay. When the court finally-ordered the award 
of the contract, there was aj_. further objection, this 
time made by the Bridge Department; for after an 
exhaustive investigation as to the ability of the vari- 
ous bidders, they advised in their report to the Board 
of Estimate and Apportionment that the contract 
should not be let to the lowest bidder, but to the 
lowest bidder but one, the Bridge Commissioner ob- 
jecting to the irregularity shown by the lowest bidder 
in estimating the cost of items in the contract, and to 
serious informalities in the matter of the sureties 
on the proposal bond. The Board of Estimate, how- 
ever, awarded the bid to the lowest bidder on the 14th 
of June last. 

A serious feature in the present delay is the fact 
that the Brooklyn anchorage has been completed for 
several months to the point where the steelwork in- 
cluded in the contract is necessary, before the work 
can be carried up any higher. The steel not being 
-forthcoming, the work on this anchorage has been 
stopped, with a possible liability on the part of the 
city to the contractor on account of the delay. More- 
over, in the contract for the anchorages there is a 
clause which provides for the payment of a premium 
of $500 per day, if the anchorage is completed in ad- 
vance of the contract time; and as the excellent prog- 



WORLD'S RECORD FOR UNITED STATES ARMY GUN. 

The series of tests which have been carried on dur- 
ing the past year at Sandy Hook of the Brown wire 
gun, which was manufactured for the United States 
army, have just been brought to a successful close; 
and the ballistic results obtained so greatly exceed 
anything that is officially on record in our own or any 
other army, that the incident calls for something more 
than passing notice. We have recorded during the 
course of the trials the unusually high velocities which 
were being obtained, velocities considerably in excess 
of those achieved with our own service guns. In the 
last ten rounds of the test, however, the charge of 
powder was increased from 73 pounds to as high as 
84 pounds, with resulting powder pressures of from 
48,672 pounds to the square inch to a maximum of 
64,483 pounds per square inch. The velocities achieved 
rose steadily from 3,470 feet per second to a maximum 
of 3,740 feet per second, the muzzle energy correspond- 
ing to the last-named velocity being 10,295 foot-tons. 

To appreciate the gain in power of this 50-caliber 
gun due to its great strength, which enables it to with- 
stand the high powder pressures necessary to secure 
such high velocity, we have only to compare it with 
some other 50-caliber gun, such, for instance as the 
present service naval 6-inch gun, as mounted on our 
latest battleships and cruisers. This piece fires a 
100-pound shell with a velocity of 2,900 feet per sec- 
ond and a resulting energy of 5,838 foot-tons at the 
muzzle. The weight of the wire-wound gun and of its 
shell are about the same as the service naval piece, 
and yet the energy is nearly 100 per cent greater. 
Although the powder pressures were so exceedingly 
high, the amount of erosion was not excessive, and 
the gun at the end of its severe test is said to be in 
good condition. There was some erosion near the 
powder chamber, but it was not sufficiently serious to 
appreciably affect the flight of the projectiles, none of 
them having been observed to "tumble." At such an 
enormous velocity as 3,740 feet per second, the tra- 
jectory is, of course, exceedingly flat, and evidence 
of this was shown in following the flight of the pro- 
jectile, which, with iy 2 degrees elevation only, did not 
strike the water until it was about 5,000 yards dis- 
tant, and after the first ricochet the shell had traveled 
out of sight before it again struck the water, the 
officers in charge of the test not being able to observe 
the splash of the second ricochet, even when looking 
with glasses from the raised walk at the firing ground. 
The result is a great triumph for the wire-wound sys- 
tem of construction coupled with the peculiar inner 
tube of laminated plates, which constitutes the special 
feature of the Brown gun. The advantage of a system 
of ordnance capable of producing these high velocities, 
is that it enables the weight of the gun to be greatly 
reduced without the loss of penetrating power at given 
ranges. 

THE NEXT CHALLENGER FOR "AMERICA'S " CUP. 

The impression is gaining ground among yachtsmen 
that the next challenge for the "America's" cup will 
come from Germany, and should it be so, it cannot be 
denied that the interest in these contests will receive 
a decided stimulus and a greatly-needed flavor of nov- 
elty. The many contests which have been sailed dur- 
ing the past two decades by challenging yachts that 
flew the colors of one or other of the British clubs 
have served to demonstrate, particularly in the case of 
the last three or four races, that under the rules which 
at present govern these contests, it is a practical im- 
possibility to design and build in Great Britain a 
yacht of sufficiently exaggerated form and sail area to 
compete against the best American production with 
any reasonable chance of success. So firmly is this 
idea settled in the minds of British yachtsmen, that 
it may be taken for granted that, if any challenge is 
sent under the present rule of measurement, the mo- 
tive therefor must be found somewhere else than in 
any reasonable expectation of lifting the cup. 

However, the Germans have made wonderful strides 
in the art of naval architecture as applied to vessels 
of the navy and the merchant marine; and we may 
feel certain that if they should challenge and send a 
yacht over, she would render a very creditable account 
of herself, and would be sufficiently formidable to ren- 
der a series of races of the greatest interest. It is 
realized, of course, that German naval architects would 
labor under the great disadvantage of never having 
built a yacht of the type that would be required, and 
therefore, would not have at command that mass of 
constructional data derived from a long line of pre- 
vious racing craft, which renders the position of such 
an able yacht designer as Mr. Herreshoff apparently 
unassailable. It is true that the Germans have done 
some good work in the design of smaller craft, and in 



the forthcoming races for the Roosevelt cup they have 
sent over some very able and exceedingly well-built 
21-foot yachts as competitors. It is a far cry, however, 
from these "little fellows" to a modern racing 90-foot 
"single-sticker." Therefore, if the Germans should 
challenge, they would have to strike out into a practi- 
cally new field, and they would be thrown upon their 
theoretical knowledge in the matters of design, selec- 
tion of materials, and construction. 

The case would be entirely changed, however, or 
very greatly modified, if the New York Yacht Club 
should do what the majority of yachtsmen, both here 
and abroad, very much hope that they will do, namely, 
permit the future contests for the "America's" cup to be 
sailed under their new rule of measurement — the rule 
under which the recent very successful race for the 
King's cup was sailed during the New York Yacht 
Club cruise. The advantages of such a step are two- 
fold — first, that the yachts built under this rule would 
be at once less costly and more reasonable in construc- 
tion and proportions, and second, that after the con- 
test they would be serviceable for many years to come 
for racing and cruising purposes. Furthermore, if the 
new rule were adopted for the "America's" cup contests, 
it would unquestionably neutralize, to a large extent, 
the advantages of locality and weather conditions 
which constitute, under the present rule, with its en- 
couragement of exaggerated and delicate racing ma- 
chines, a decided advantage to the holder of the cup. 

A challenging nation would no longer be under the 
necessity of building a racing machine with such a 
small margin of safety as to necessitate its being towed 
across the Atlantic if it is to be got over to this side 
at all, and because of the smaller cost and the better 
boat that Was produced, there would undoubtedly be a 
larger number of yachts built both for the challenge 
and for the defense. 



THE GREATEST GEM MINE IN THE WORLD. 

The sapphire workings at Yogo Gulch, Montana, 
are being gradually developed into a great and per- 
manent mining industry, says Mr. George F. Kunz in 
a forthcoming report on precious stones, published 
by the United States Geological Survey. Taken as a 
whole, the Yogo dike is perhaps the greatest gem mine 
in the world. It is about four miles long on the sur- 
face, and being a true igneous dike, descends to an 
indefinite depth. It is estimated that the entire con- 
tent of workable sapphire-bearing rock would approxi- 
mate 10,000,000 cubic yards. A mining plant is now 
being erected here which will quadruple the previous 
output and make Montana sapphire mining a very im- 
portant factor in American gem production. 

The stones obtained are not of large size. They 
range from "culls," used for watch jewels and other 
mechanical purposes, to gems averaging, when cut, 
from half a carat to 2 or 3 carats and rarely up to 5 
or 6. As gems they are brilliant, free from flaws and 
of good color, ranging from light shades to the rich, 
deep blue of oriental sapphires. The Yogo crystals 
have an advantage for mechanical uses over East 
Indian stones in their form, which is largely short 
prismatic or rhombohedral with flat basal termina- 
tions, and hence they need much less cutting for such 
purposes as watch jewels. The gems are sent to Am- 
sterdam for cutting. 



ADULTERATION OF CEREAL BREAKFAST FOODS. 

The cereal breakfast foods as a class, according to 
Dr. Charles D. Woods and Prof. Harry B. Snyder in a 
bulletin issued by the Department of Agriculture, are 
ordinarily free from adulteration. Various experiment 
station chemists and public analysts in States having 
pure-food laws have examined the brands on the mar- 
ket, as indeed they examine all classes of food at fre- 
quent intervals, and found that as a general rule they 
were made from good, sound grain without admixture 
of harmful substances. Some may be made from 
coarse milling products, such as wheat middlings, and 
some doubtless contain molasses, glucose, or other 
similar materials which do not appear in the manufac- 
turer's description, but which are not injurious. 

Occasionally the percentage of ash or mineral matter 
in breakfast foods is abnormally high, but this is 
apparently due to common salt added to give flavor 
and not as an adulterant. In general, it may be said 
that there is every reason to suppose that the manufac- 
turers endeavor to use wholesome materials, and that 
if an impurity is occasionally found in their goods it 
is accidental rather than intentional. Furthermore, 
cereal breakfast foods, as previously noted, are gen- 
erally made from well-cleaned grain and are marketed 
in a cleanly way. In the case of the package goods the 
form of marketing affords special protection while the 
goods are in the dealer's hands and also in the house- 
hold, where they are very commonly kept in the origi- 
nal cardboard box or package. 



The tensile strength of catgut musical-instrument 
strings is 60,000 pounds per square inch, the elonga- 
tion at rupture 15 to 19 per cent. 
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SEARCHING FOR THE REAL ORIGIN OF SPECIES.'! 

The theory that the countless varieties of life on this 
earth have been developed from a common origin is 
almost as old as philosophy. It was the French zool- 
ogist Lamarck, however, who made the first intelli- 
gent effort to explain the real cause of this develop- 
ment. It was his claim that the development had 
been brought about by stress of circumstances; that 
changes of environment render certain characters un- 
necessary, and that they are lost through disuse, while 
on the other hand other characters are made neces- 
sary by the new conditions and these are, in time, 
acquired through use or exercise, thus producing a 
new species. For example, he claimed that snakes 
have lost their legs owing to disuse in crawling 
through narrow passages, while on the other hand, the 
giraffe has developed a long neck owing to scarcity 
of vegetation on which he could browse, and the fact 
that he has been obliged to reach up among the trees 
for his food. 

While Lamarck observed that there is a constant 
struggle for existence, the importance of this fact 
escaped him and it devolved upon Darwin to develop 
the doctrine and demonstrate the part it has played 
in the evolution of the species. Darwin's doctrine may 
be briefly summarized as follows: No child is exactly 
like its parents; the difference may be very slight, 
but it is sure to be there. All life is at war, each 
individual struggling either to^ overpower, fight off, 
or avoid its enemies. So fierce is the struggle that 
on the average not more than one individual in a 
thousand lives to the full term of its life. It is the 
natural inference then that this one survivor possesses 
certain characteristics which peculiarly adapt him for 
the life struggle. The same is true of each genera- 
tion, and according to Darwin's theory this natural 
selection of the best in each generation results in the 
development of a new species, a development depend- 
ing on the very slight variations between child and 
parent and hence requiring thousands of generations 
for its accomplishment. Darwin also advanced the 
doctrine of sexual selection, which, in a manner sim- 
ilar to natural selection, chooses the best and strong- 
est of. each generation. 

It is nearly fifty years since the doctrine of natural 
selection was first published, but until very recently 
no advance had been made over the work of Darwin. 
The interim was spent in discussing his theories and 
digesting the enormous mass of information gathered 
by that indefatigable investigator from all parts of 
the globe. Lately several persons have begun seri- 
ously to question Darwin's theory. A careful study 
of heredity has been made. The methods of the ex- 
pert horticulturist and the fancier have been investi- 
gated with the result that the shadow of a serious 
doubt has been cast upon the ability of natural and 
sexual selection alone to evolve a new species. Con- 
trary to the general supposition, fanciers do not de- 
velop a new strain by successively selecting and mat- 
ing those individuals which show slight variations 
in the direction of the desired strain. On the con- 
trary, every new breed has its origin in some excep- 
tional individual of the flock or herd which the keen 
breeder has detected and either blended with the nor- 
mal type or preserved intact by intelligent cross-breed- 
ing. This does not necessarily mean that natural 
selection may not, in thousands of generations, evolve 
a new species. Our lives are too short to prove or 
disprove the theory by actual experiment. We can 
say, however, that the work of expert breeders, af- 
fecting but a few generations, does not conform with 
the general principles laid down by Darwin. Darwin 
realized that the methods of fanciers and horticultur- 
ists afford a valuable index to the processes whereby 
new species are formed in nature. Unfortunately, 
breeders are very reluctant to divulge their methods, 
preferring to give the impression that the new breed 
was obtained only after a long period of careful selec- 
tion and cross breeding. Darwin was thus given the 
impression that the methods of the breeders corrobo- 
rated his theory of the origin of species. However, he 
did recognize the fact of an occasional unaccountable 
production of an exceptional individual or "sport," and 
he suspected that this might be the origin of a new 
species. Curiously enough, however, Darwin's friends 
w.ere so enthusiastic in their support of natural se- 
lection and so convinced of its infallibility that they 
actually laughed him out of the idea of seriously pur- 
suing the new line of investigation. It remained, 
therefore, for Hugo De Vries, the Dutch botanist, to 
develop the doctrine that new species find their origin 
in sports, or "mutants," and that evolution, instead of 
being a gradual development due to the accumulation 
of minute variations, is rather a series of jumps, or 
abrupt changes from parent to child. According to 
this theory of mutation, natural selection still plays 
a part in determining the fitness of the individual to 
survive and perpetuate itself, but it does not neces- 
sarily imply the destruction of the parent type, as' does 
Darwin's theory of evolution by natural selection. 

An important law, which throws light on the preser- 
vation of the new species after a mutant has sprung 



into existence, was discovered about forty years ago 
by an Austrian monk named Gregor Mendel. The law 
was deduced from experiments with common garden 
peas. Its importance was not appreciated at the time 
and was apparently lost until by a strange coincidence 
the law was separately rediscovered a few years ago 
by three scientists, one of them being De "Vries. 

Mendel's law holds that the individuality of charac- 
ters cannot be lost by cross-breeding; that the hybrid 
contains the characters of both parents equally, and 
that though one characteristic may dominate and thus 
completely obscure the other, the latent or recessive 
character would reappear in the progeny of the hybrid. 
For example, if red and white peas are crossed, the 
hybrid offspring will show red flowers only; but if 
the hybrids are interbred, one out of every four will 
have white flowers, and of the remaining red peas, 
one will always breed red peas and the others will 
show their hybrid character by breeding white peas 
in the proportion of one to three in the succeeding 
generation. The offsprings thus vary according to a 
mathematical law. Red is certainly dominant over 
white, so that hybrids of the two are always red,, but 
the plant evidently contains the latent or recessive 
white characteristic in the same quantity as the red. 
When the hybrid reds are interbred we have all the 
possible combinations of the two characters in the off- 
spring, namely, red and red, red and white, white and 
red, and white and white. This will give us but one 
pure red, and one pure white with two red hybrids, 
which shows that a pure breed can be produced by 
cross-breeding and that the purity of the breed cannot 
be determined by its ancestors but rather by its chil- 
dren. To be sure, in nature we have crosses of in- 
dividuals which vary in more than one characteristic 
and the results are very complex. But if the breed- 
ing were carried on through a sufficient number of 
generations, and the children were sufficiently numer- 
ous, they would doubtless show every conceivable com- 
bination of the parent characters. We must remem- 
ber, however, that all characters are not subject to 
Mendel's law. Francis Galton, in 1899, discovered that 
certain characters in parents are blended in the chil- 
dren. Prof. W. B. Castle, of Harvard University, has 
crossed a rabbit having lop ears (which are long) 
with a rabbit having short, erect ears, and obtained 
rabbits with ears of medium length which were some- 
times lopped and sometimes erect. By crossing the 
hybrids with the pure lop-eared rabbits, he obtained a 
generation of three-quarter lops, thus showing the 
blending character of the lop-eared condition. Prof. 
Castle has also carried on interesting experiments il- 
lustrating Mendel's law and has discovered that in 
guinea pigs a rough coat is dominant over a smooth 
coat, and a short one over a long or Angora coat; 
also that in the color of the coat, there is a definite 
order in which each type is dominant over the suc- 
ceeding, and recessive to the preceding, types as fol- 
lows: 1, Agouti, or black, tipped with yellow; 2, 
black; 3, yellow; 4, white. In man a condition of 
hypophalangia (two-jointed instead of three-jointed 
digits) is dominant over the normal condition. In 
mice the peculiar waltzing habit of so-called Japanese 
mice is a recessive character in heredity. 

Mendel's and Galton's discoveries throw a flood of 
light upon the processes followed by nature in produc- 
ing a new species from a mutant. However, the real 
origin of the species is not found in a mutant. We 
must go back a step further and find the origin of the 
mutant. Efforts toward this end are now being made, 
particularly with plants and with insects. It has 
been suspected that temperature' changes and new en- 
vironments might have something to do with the 
origin of species, and the experiment has been tried 
of breeding butterflies at various degrees of heat. Dr. 
M. Standfuss, of Zurich, has done some very extensive 
work along this line, producing arctic and tropical 
varieties as well as intermediate forms by raising the 
butterflies in heated or cooled boxes. It is claimed 
that butterflies thus reared are not fixed species and 
will not breed true. In one case, however, Standfuss 
has apparently succeeded in obtaining a fixed species 
by this treatment. The achievement is described in 
his own words as follows: 

"After much trouble a sufficient number of butter- 
flies could be obtained only from Vanessa urticw. In 
this work 8,281 pupa? were used. It was difficult to 
obtain very abnormal females. Four large tubs and 
other vessels filled with luxuriant nettle bushes and 1 
a number of smaller pots containing carnations were 
placed in a small glass house exposed to the sun. Ar- 
rangements were made to shade the house whenever 
it seemed advisable to do so. On the 7th of June, 
1897, the first abnormal Vanessa urticw were placed 
in the house, followed up to the 15th of July by the 
remaining individuals, in all forty-two individuals — 
thirty-two males and ten females. Almost without ex- 
ception the males were of the most extreme type, 
with wings completely black at the posterior portions. 
Of the females only two individuals were of this type; 
the remaining eight were fringed with blue and were 
partly spotted with reddish brown toward the rear ex- 



tremity of the wings. It must be confessed that this 
was a very small number of females from 8,000 
pup*. . . . 

"The 25th of June came, and still there was no evi- 
dence of any mating. But mating must have oc- 
curred, for on the 26th of June I found the first heap 
of eggs on the under side of a nettle leaf. In the fol- 
lowing days eight females were laying eggs, among 
them the most abnormal in color. 

"It was impossible to determine how many eggs a 
single female laid, because the eggs were deposited 
during several days on various leaves. There could 
hardly have been less than 200, because nearly 2,000 
pup* were developed, despite the fact that of the ten 
females two were killed prematurely by spiders. Among 
those which were brought to an untimely end was un- 
fortunately the least aberrative of the two extreme 
types. It was possible that this specimen did not lay 
any eggs, for the ovaries were found very full. On 
July 2 caterpillars appeared. At first they were . al- 
lowed to feed upon the nettle leaves; later they were 
transferred to well-ventilated breeding boxes. The off- 
spring of the most abnormal female were kept sep- 
arate. On July 12 the first pup* appeared. In the 
meanwhile an infectious disease appeared among the 
butterflies and killed off all but the strongest. In all 
only 493 specimens developed to the pup* stage be- 
cause of this unfortunate circumstance. Even of this 
small quantity only a few were preserved because of a 
parasite which had entered the breeding boxes and 
could not very well be excluded. It is pOi^ible these 
parasites were introduced when the flowers were 
brought into the glass house. The descendants of 
the abnormal female in their turn yielded 52 pup*. 
These are included in the figures previously given. 

"On July 21 the butterflies appeared. One individual 
was as normal as another. The first offspring of the 
abnormal female were also normal. But on July 28 
appeared another individual, which was considerably 
different from the normal type. On July 31 and Aug- 
ust 1 two more aberrants appeared, although not ex- 
tremely abnormal. On the 5th of August appeared, 
among the last butterflies resulting from these ex- 
periments, the individual shown in Fig. 5, plate 5 
[of the original]. This, like the three previously men- 
tioned, was descendent from the abnormal female and 
all were males. In my excitement I had to ask my 
assistant to kill the creature for me, for I feared that 
I would myself either crush it or permit it to escape. 
"This last individual, which resembles the parent 
type most narrowly, still differs from the parent in 
so far as the blue spots of the outer edge of the wing 
project back from the edge and into the wing surface. 
"Summarizing the results of these breeding experi- 
ments we have the following: 

"1. Two of the ten females did not breed. 
"2. The offspring, of which only a small fraction 
reached the imago form, and representing the descend- 
ants of 7 pairs, were all normal. 

"3. An eighth pair, from which only 43 butterflies 
in all were obtained, bred 1 individual which differed 
markedly from the parent type and 3 other individuals 
which differed less markedly from the normal type. 
"4. These 4 individuals were all males. 
"5. Only the most abnormal female (the 32 males, 
so far as their abnormal characters were concerned, 
were practically equal) transferred its characteristics, 
more or less, to a small part of its descendants. From 
this it would seem to follow that heredity had some- 
thing to do with abnormality. 

"6. Inasmuch as most of the specimens were killed 
by disease or parasites, it is most necessary to con- 
duct another series of experiments." 

Dr. Standfuss's experiments have been repeated in 
this country by a Mr. Seifert, who has gone a step 
further and endeavored to produce variations in but- 
terflies by means of chemical injections in the pup*. 
The experiment was only partially successful, for the 
pup* died, but some of them developed far enough to 
show that new markings had been induced by the 
chemical treatment. 

Much more successful have been the experiments of 
Dr. D. T. Macdougal, director of the Department of Bo- 
tanical Research of the Carnegie Institution. Dr. Mac- 
dougal has actually succeeded in producing a new 
species by injecting the ovary of the plant Baimannia 
odorata with various solutions. The solutions used 
were a ten per cent sugar solution, a solution of cal- 
cium nitrate, one part in a thousand to two thousand 
of water, and certain radium preparations. Among 
the progeny there appeared a number which were 
very different from the parent. These have bred true 
and furnish the first indisputable instances of a new 
species being produced by artificial agencies. "The 
characters of the newly-arisen form," said Dr. Mac-' 
dougal, "were so strikingly aberrant as to need no skill 
in their detection. The parent was villous-hairy, the 
mutant entirely and absolutely glabrous. The leaves 
of the parent have an excessive linear growth on the 
marginal portions of the leaf blades, and hence be- 
come fluted. The excess of growth in the mutant lies 
(Continued on page 174-) 
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A MOTOR AMBULANCE FOR THE UNITED STATES ARMY. 

BY WALDOS FAWCETT. 

A specially constructed automobile ambulance is the 
latest device of modern warfare which has engaged 
the attention of the War Department at Washington, 
and such has been the success attending the experi- 
ments thus far made with this new adjunct of the 
hospital service of the United States army that prob- 
ably arrangements will be made in the near future 
for the adoption of such vehicles as a part of the 
regular equipment at our principal military posts. The 
cost of the auto ambulances will be less than $3,000 
each, and taking into consideration cost of mainte- 
nance and service rendered, these cars possess many 
points of superiority over the four-mule ambulances 
heretofore employed. 

While several European nations anticipated the 
United States government in the introduction of the 
motor ambulance for military service, the movement 
which' led to the present innovation was really inaug- 
urated over two years ago when Surgeon-General 
O'Reilly called the attention of the Secretary of War 
to the fact that practically no progress had been made 
since the civil war in the facilities for the transporta- 
tion of the dead and wounded from the field of battle. 
With the sanction of the Secretary of War, orders 
were issued directing Capt. Clyde S. Ford, assistant 
surgeon, United States army, then stationed at Fort 
Barrancas, Florida, to make a thorough, investigation 
of the transport problems of the hospital service — a 
subject to which he had previously devoted consider- 
able attention. The recommendations of Capt. Ford 
were so emphatically in favor of motor ambulances as 
affording the ideal solution of many of the problems 
involved, that he was authorized to have an experi- 
mental car constructed in accordance with his own 
designs. 

In view of the exactions likely to be placed upon 
an army ambulance, operating ofttimes under rather 
unusual conditions, Capt. Ford decided in favor of 
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Interior of the New United States Automobile 
Ambulance. 

tions corresponding to the upper berths of a sleeping 
car. Bach of these upper litters is supported on the 
inner side by the hooks on the oak standards in the 
middle of the car, while on the opposite side it is sus- 
pended by leather straps attached to the framework 
of the top. At the rear of the car is a broad step for 
the ambulance surgeon, and the driver's seat at the 
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Carrying Wounded to New United States Army Automobile Ambulance. 



steam in preference to any other motive power, and 
the automobile was constructed under his direction by 
the White Sewing Machine Company, of Cleveland, 
Ohio. It is an 18-horse-power vehicle, and the chassis 
is practically of the stock type employed in the regula- 
tion touring car of the White model, but the body, 
which was designed by Capt. Ford, is of course unique 
in construction. 

The top which surmounts the body is little higher 
than that of the ordinary inclosed automobile and is 
hung with heavy curtains upon which, as upon the 
body proper, appear the letters U. S. and the design 
of the Maltese cross in red upon a white ground, which 
constitutes the emblem of the medical branch of our 
military service. The interior of the car, under or- 
dinary conditions, presents a clear space save for long 
seats on either side, the occupants of which face one 
another. This arrangement insures a maximum car- 
rying capacity when the motor is used as an ordinary 
conveyance by officers of the medical department or is 
employed in the transportation of slightly wounded 
soldiers or convalescents. , 

In the event of the car's requirement for service as 
a. hospital on wheels for the conveyance of seriously 
wounded men, a transformation is quickly effected by 
folding the seats, previously mentioned, snug against 
the wall on either side and letting down from the ceil- 
ing, where they have been suspended out of the way, 
heavy oak poles or. standards which are set in place 
in the middle of the car, dividing the interior into two 
sections, as it were. The purpose of these poles, to 
which are. secured iron hooks, is to serve as supports 
for the litters or stretchers to which the entire in- 
terior of the ambulance is given up under this arrange- 
ment. 

The auto ambulance affords space for four stretch- 
ers with the occupants extended at full length. Two 
of the litters are placed side by side on the floor of 
the car while the other two are placed above in posi- 



front of the machine provides accommodations for two 
medical attendants in addition to the chauffeur. 

The tests to which this initial American military 
automobile ambulance has recently been subjected at 
Fort Myer, Virginia, were designed to bring out all 
possible defects, but despite the severity of the tasks 
imposed, there were no developments that would make 



more than met the expectations of the army officers 
in hill-climbing capabilities and has demonstrated an 
ability to travel over ploughed ground at a speed of 
six miles per hour. 

The increased carrying capacity of automobile am- 
bulances gives them great superiority over the old- 
style vehicles of this class, but of course the chief con- 
sideration in favor of their adoption is found in the 
higher speed which can be attained, obviously a most 
important factor, since in surgery saving of time fre- 
quently means the saving of life. In time of peace 
the auto-ambulance will be employed in the sphere of 
usefulness now open to its horse-drawn prototype, and 
in time of war such vehicles will be used to remove 
the sick and wounded from the field of battle to tem- 
porary hospitals or direct to railroad trains and also 
for the transfer of invalids from temporary hospitals 
to base hospitals. 



Artificial Caoutchouc. 

At the rate at which the consumption of caoutchouc 
is going, the question arises if the production of this 
substance will much longer be sufficient for the needs 
of the multiple industries that use it. The annual 
production of caoutchouc varies at present between 
60,000 and 70,000 tons, and in 1904 already the world's 
consumption reached 60,000 tons. On taking into con- 
sideration the progress of automobilism and the ap- 
plication of electricity (the extension of which is far 
from stopping), we may affirm that this year the con- 
sumption has exceeded the production. There will, 
therefore, soon be created a crisis, for which Mons. B. 
Coustet proposes three solutions. 

The first . would consist in utilizing the mineral 
caoutchouc or elastic fossil bitumen, discovered in 
1785 in the mines of Castleton, England, and in 1816 
n the environs of Angers, France. The second would 
be the employment of an artificial product possessing 
properties analogous to those of the natural product. 
This product exists; it was obtained in 1846 by the 
chemists Sacc and Jonas, by treating linseed oil with 
azotic acid. An elastic and membranous substance is 
then obtained, the "caoutchouc des huiles" (oil-caout- 
chouc), which has already been utilized to render 
fabrics impervious. Similarly, artificial caoutchoucs 
have been obtained by treating tar or the oil of turpen- 
tine with sulphuric acid. These products did not have 
great success at their appearance; but then the dearth 
of caoutchouc was not in question, and it is very 
probable that the need would soon call forth improve- 
ments that would bring the manufacture of artificial 
caoutchouc to the desired point. The third solution 
would evidently be to increase the natural product, 
but it is not perhaps the quickest. — From L'lllustration. 



Here is an instance showing that obedience to the 
whittling conscience is still a cause of inventions. 
Mr. H. S. Hopper was driving through one of the 
Southern swamps some time ago, when he cut down a 
reed which he used for a whip. It followed, of course, 
that he cut off a chip from the reed and used it for 
a toothpick. He noticed that the chip was hard and 
durable and yet pliable, and for the purpose was much 
better than the article commonly on sale. Acting on 
the suggestion, he has designed an automatic machine, 
which makes an excellent grade of toothpicks from 
the reeds of the Southern swamp. A factory has been 
built at Bower's Hill, Norfolk County, Virginia, and 
the business inaugurated. A reed is cut into suitable 
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Placing Men on Stretchers in the New Automobile Ambulance. 
VIEWS SHOWING NEW STEAM AUTOMOBILE AMBULANCE FOR THE UNITED STATES ARMY. 



necessary radical changes in either design or construc- 
tion. The automobile has been operated, under cam- 
paign conditions, over a total of more than 1,600 miles. 
In one test it carried a load of twelve persons a dis- 
tance of fifteen miles in less than an hour and on 
another occasion a speed of nearly forty miles per 
hour was attained on a smooth road. The motor has 



lengths without knots, and a set of radial knives is 
made to split the tubular reed into pieces the size of 
a toothpick. Before splitting, the ends of the tubular 
sections of the reed are reamed out "by tapering ream- 
ers, which remove the pith or soft interior, so that the 
splitting forms toothpicks with tapering ends of hard, 
tough material. 
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SANITATION OF THE CITY OF WASHINGTON.— II. 

BY BEN. WINBLOW. 
THE SEWAGE DISPOSAL SYSTEM. 

The Washington filtration plant, while of inestima- 
ble value in the national capital's fight against a high 
death rate, was not the 
first important movement 
in the campaign. For fif- 
teen years or more the 
District engineers have 
been at work on the great 
sewage disposal system, 
which it is hoped will be 
completed next year. 
Plans for the filtration 
plant were not considered 
until several years after 
work had begun on the 
sewage system, but, being 
a smaller "job," it was 
completed in a compara- 
tively short time. 

In 1889 Congress, after 
going over volumes of fig- 
ures showing that the 
high death rate in Wash- 
ington was due in a meas- 
ure to the lack of proper 
sewage facilities, author- 
ized President Harrison to 
"appoint a board of sani- 
tary engineers to report on 
the existing system of 
sewage, and to make 
recommendations for the 
extension of the system." 
The report was made the 
next year, and work on 
the recommended plan was 
commenced shortly after- 
ward. As a result, Wash- 
ington will have one of the best sewage-disposal sys- 
tems in the world. 

The recommendation of the sanitary board was that 
all the sewage of the entire city be collected at one 
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point, and then forced across the Eastern Branch of 
the Potomac River to an outfall sewer, which dis- 
charges into the Potomac, several miles below the city. 
The cost of this project will be $5,000,000. The vital 
part of this great system is the pumping station — the 
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Pennsylvania Avenue Bridge. Cabin John Bridge. 

The Washington Aqueduct. 



point of collection — where the entire sewage of the 
city is raised a distance of nearly thirty feet and 
forced across the river. For the purpose of collecting 
the sewage two separate and distinct sewer systems 



are necessary, one at the usual level and one for the 
low-area district. The business section of the city, 
on Pennsylvania Avenue between the White House and 
the Capitol, is in the low-area district, and on several 
occasions this section has been flooded by water back- 
ing up in the sewers. The 
most notable flood in the 
history of Washington oc- 
curred in June, 1889, when 
rowboats were used to 
navigate the streets in this 
section. While later fresh- 
ets were not so severe, 
cellars are frequently 
flooded and much damage 
results. 

The first system of sew- 
ers has as its main feature 
a great trunk sewer, 
known as the B Street 
sewer, varying in diameter 
from seven to eighteen 
feet and extending a dis- 
tance of over two miles. 
This trunk sewer is fed by 
numerous high-level inter- 
ceptors and small con- 
duits. The other system, 
which collects the sewage 
from the low-area dis- 
trict, consists of a large 
trunk sewer running un- 
der Pennsylvania Avenue, 
which is also fed by numer- 
ous interceptors and small 
conduits. 

Ordinarily, the sewage 
from the B Street trunk 
sewer will flow into a junc- 
tion chamber in the north- 
east corner of the pump- 
ing station. Here it will be divided by means of 
gates, and made to flow around a large sedimentation 
chamber into a screen chamber. In this chamber all 
the solids will be removed, and the liquid sewage will 




The Sand Reservoirs of the Filtration Plant. 



Georgetown Reservoir and a Section of the Conduit Road. 




A Panoramic View, Showing Each Stage of the Work. 
SANITATION OF THE CITY OF WASHINGTON- II. 
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flow direct to the immense pumps which lift it into 
the siphon chamber. Here gigantic centrifugal pumps 
will force the sewage across the river through a pair 
of inverted siphons to the outfall sewer, through 
which it will flow by gravity to the outlet several miles 
down the river. 

During heavy rainstorms, the gates of the sedimen- 
tation chamber will be opened, and the sewage will 
flow direct into this chamber instead of passing around 
it to the pumps. In this chamber sticks, sand, etc., 
will be removed before the sewage passes into- the 
screening room and into the pumps. Should the rain- 
fall prove exceptionally heavy, the storm water carried 
down in the large sewers will be divided by means of 
gates, which operate . automatically, into four storm- 
water tunnels on the east and west sides of the pump- 
ing station. Through these tunnels the water not 
handled by the pumps will flow by gravity into the 
Eastern Branch. As a further precaution against 
flooding of the low-area district, immense storm-water 
pumps will be installed, and at the slightest indica- 
tion of a flood, these pumps will be set to work pump- 
ing the storm water out into the river. 

The solids removed from the sewage in the screening 
chamber will be pressed in hydraulic presses and 
loaded into a train of large buckets. These buckets, 
which are operated by electricity, run on overhead 
tracks, and carry their load through a conveyor tunnel 
extending around the east and west sides and across 
the north end of the pumping station, to a crematory. 

The floor of the pump room is about twenty-five feet 
below the bottom of the river. In this room there will 
be thirteen powerful centrifugal pumps. Eight pumps 
on the west side, each having a capacity of 65,000,000 
gallons a day, will be used for pumping' storm water. 
The ordinary sewage from the high-level trunk sewers 
will be pumped by three pumps, each having a capacity 
of 65,000,000 gallons a day, while two pumps, each hav- 
ing a capacity of 20,000,000 gallons a day, will pump 
the sewage from the low-level system. The system has 
been designed to adequately handle the sewage of a 
city of 800,000 persons. All the sluice gates, valves, 
covers, and interceptor gates in the' entire system, 
some of which weigh several tons and all of which are 
operated by hydraulic lifts, will be controlled by one 
man in the engine room, whether they are located in 
the station or a mile away. 

The most interesting feature in the construction of 
this great system was that of laying the twin siphons 
across the river. Each of these siphons is five feet in 
diameter and 1,200 feet long. Most of the work was 
done under water by divers. The siphons were laid 
in forty-eight-foot sections, four twelve-foot sections 
being welded together on the pumping-station dock. 
Each forty-eight-foot section was fastened securely to 
the top of a fifty-foot caisson, simply an air-tight 
wooden box, and the caisson was towed into position 
and tipped over, so that the section of pipe floated 
under it. Ports in the caisson were then opened, 
allowing water to flow in, and gradually the caisson 
with its load of pipe settled to the bottom, where 
divers guided the section into place and secured it 
there. One twelve-foot section weighs 14,000 pounds, 
and the weight of the four sections handled by the 
divers is about thirteen tons. The siphons are laid on 
beds of piles driven in the bottom of the river, which 
has been dredged to the proper depth. From the 
siphon chamber the pipes go down with a steep slope 
1o a distance of twenty-six feet below the surface, of 
the water, and then rise an equal distance to the other 
side, where they connect with the outfall sewer in 
Maryland. 

When this immense sewage-disposal system is put in 
operation in the spring of 1907, the most important 
work in the sanitation of Washington will have been 
completed, and the citizens who have been foremost in 
the enterprise can bend their efforts to the solution 
of the next important question — the sanitary housing 
of the poor of the national capital. 



AN OFFICE BUILDING 612 FEET TALL— THE LOFTIEST 
MASONRY STRUCTURE IN THE WORLD. 

When the tall office building, in the course of its 
rapid evolution, had attained the height of 300 feet, 
it was freely predicted that the limit had been reach- 
ed, and that future structures in New York city would 
be of more reasonable vertical dimensions. That pre- 
diction was made not much more than a decade ago; 
and yet to-day there is in course of construction in 
lower New York a building whose summit will reach 
heavenward for over twice three hundred feet. The 
new building, which will be in the form of a tower 
and will constitute part of an extension of the present 
Singer building at the corner of Liberty Street and 
Broadway, will contain forty-one stories, and the top 
of its cupola will be 612 feet above street level. Not 
only will the Singer tower be the loftiest inhabited 
building in the world, but it will exceed in vertical 
height the famous Washington Monument on the bank? 
of the Potomac, which, with its total height of 555 
feet, is at present the tallest masonry structure erected 
by man. Although the Singer tower will lack some 



300 feet of equaling the famous Eiffel Tower, it will be 
a far more difficult and costly structure to erect, and 
because of its narrow base will involve more compli- 
cated and serious engineering problems'. 

The new building will form the most important part 
of an extensive reconstruction of the old Singer build- 
ing at the corner of Liberty Street and Broadway. 
Great credit is due to Mr. Ernest Flagg for his suc- 
cessful treatment of this unusual architectural problem 
and to his engineers for the solution of the construc- 
tional difficulties involved in the design of so narrow 
and lofty a building. An addition to the old structure, 
with a frontage of 76 feet on Broadway, is to be 
built on the northern side of the building, and the 
westerly portion of this addition will constitute the 
. great tower. The original building and the addition 
will be fourteen stories in height, and the tower will 
extend twenty-seven stories above this. 

Although in plan the tower will measure only 65 
feet square, its total uplift is so .great that its floor 
space added to that of the main building will be 
greater, with a single exception, than that of any other 
building in New York city, the total area amounting 
to 9% acres. The elevator well will be oblong in 
plan and placed in the center of the building. For 
the service of the lower portion of the building there 
will be sixteen elevators, and, as the upper floors are 
reached, they will decrease in number, until there will 
remain four elevators for the service of the topmost 
floors. It is estimated that when the building is fully 
occupied it will accommodate about 6,000 people. 

From a constructional point of view, the most in- 
teresting feature of this extraordinary structure is the 
means adopted in framing the steel skeleton, so that 
it will resist the enormous accumulated wind pressure, 
when the thunder squalls of the summer and the 
heavy gales of the winter sweep over Manhattan. De- 
cidedly interesting also is the method of treatment 
which has given this tower an architectural character 
usually absent from our modern "skyscraper." The 
plan adopted, both in designing the steel skeleton and 
in the treatment of the exterior, has harmonized both 
the engineering and architectural requirements of the 
case. It was realized that, in order to obtain sufficient 
strength to resist the enormous transverse bending 
stresses due to wind pressure, it would be necessary to 
introduce diagonal wind bracing, and give to the 
tower a true truss form from foundation to top story. 
It was, of course, impossible to run continuous diagonal 
truss members clear across the building from wall to 
wall, because such an arrangement would have inter- 
fered with the windows. It was determined, therefore, 
to consider the structure as being built up of four 
square corner towers and a central tower consisting of 
the elevator well, with wind bracing running through 
each wall of each tower continuously, from base to 
summit, the five towers being tied together in lateral 
planes at the various floors. The corner towers are 
12 feet square in plan, center to center of the columns. 
This provides an open space 36 feet in width, down 
the center of each face of the building, which is en- 
tirely free from diagonal bracing. These spaces are 
occupied by large bays filled in with glass, as shown in 
our perspective drawing. The lighting of the corner 
towers is by single windows, which are so disposed as 
to permit the diagonal wind bracing to be carried con- 
tinuously throughout the whole height of the tower, 
without interfering with the lights. 

Of course, this method of bracing resulted in very 
high stresses in the chords of the trusses, which in 
this case are the vertical columns of the tower, and 
these columns are of exceedingly heavy construction. 
The wind pressure was assumed at 30 pounds per 
square foot, uniformly distributed over the whole face 
of the building, and the total overturning moment of 
the wind reaches the enormous amount of 128,000 foot- 
tons. The total weight of the tower alone is about 
23,000 tons; and yet so great is the wind pressure that 
on the windward side of the building, should a storm 
ever blow upon it with sufficient velocity to produce 
an average pressure of 30 pounds per square foot, the 
building would tend to lift, the total uplift on a single 
column amounting to 470 tons. In order to provide 
against this, the columns are anchored to the caissons, 
the margin of safety against lifting amounting to 
never less than 50 tons on the column. The fig- 
ures for the loading on a single one of the columns 
will be of interest: The total dead load "at the foot 
of the column in question will be 289.2 tons, this 
amount representing the weight of the steelwork and 
masonry. To this must be added 60 per cent .of the 
maximum live load, under which is included furniture, 
fittings, and the maximum crowd of occupants. This 
reaches, at the foot of the column in question, a total 
of 131.6 tons, making a total dead and live load of 
420.8 tons. The downward pressure on the leeward 
side of the building, due to the wind pressure, is 758.8 
tons, which, added to 420.8 tons, gives a total load on 
the column of 1,179.6 tons. The greatest combined 
load on a single column is 1,585 tons. 

The effect of this stupendous structure upon the 
already remarkable sky line of New York city will be 



to dwarf the immensity of surrounding buildings and 
deceive the eye as to their already lofty altitude. 
This will be particularly true of the stranger who 
visits New York for the first time, for he will find it 
difficult to realize that the towering skyscrapers which 
are dominated so completely by this tower are many 
of them between three and four hundred feet in height. 
The question of the future vertical increase in the di- 
mensions of buildings will depend upon the financial 
success of the Singer Building. Should it prove pos- 
sible to realize an adequate return upon an investment 
of this kind, it is not unlikely that corporations with 
whom the advertisement that is given by a spectacular 
structure of this kind counts for something will, in 
future years, attempt to rival or surpass it. 

It is the confident expectation of the engineers that 
in spite of the great height there will be no perceptible 
sway in the Singer Building even in the heaviest 

storm. 
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SEARCHING FOR THE REAL ORIGIN OF SPECIES. 

(Continued from page 111.) 
along the midrib and the margins become revolute. 
The leaves are widely different in width, those of the 
mutant being much narrower. The parental type is 
of a marked biennial habit and near the close of the 
season the internodes formed are extremely short, 
which has the result of forming a dense rosette; the 
mutant forms no rosette, by reason of the fact that 
the stem does not cease, or diminish its rate of elonga- 
tion, and hence presents an elongated leafy stem 
which continues to enlarge as if perennial." 

The common evening primrose has also been treated 
by Dr. Macdougal with a solution of zinc sulphate and 
one individual produced which differed materially 
from the parent. Of course, this might be a mutant 
produced by natural causes and not induced by the 
chemical treatment, though the probabilities are 
against such a condition. In nature, ovaries of plants 
might be affected, Dr. Macdougal believes, either by 
the action of gaseous emanations, by radio-action, by 
the introduction of foreign pollen, or by the stings and 
incisions of insects. 

Dr. Macdougal has also tried the effect of raising 
plants at various altitudes above sea level, and while 
markedly variant types have been produced, he has so 
far been unable to fix the new types; for when the 
plants were returned to their original habitat, they re- 
verted- to the normal type. At present Dr. Macdougal 
is breeding plants at New York, Jamaica, and the 
desert laboratory in Arizona, at sea level, and at 
altitudes of 2,300, 5,000-, 6,000, and 8,000 feet. The 
experiment will cover a number of years, possibly a 
decade, to see if in that time any of the new characters 
induced by the change of environment will remain 
fixed or not. 

The search for the real origin of the species is now 
on in earnest. Apparently we are at present on the 
right track, but even if the search is not ultimately 
successful it is sure to give us a much clearer insight 
into some of the most mysterious secrets of nature. 



Illiteracy in the City and Country. 

In the matter of illiteracy among children the cities 
make a much better showing than the rural districts. 
The line between city and country cannot, however, be 
very accurately drawn, because cities with less than 
25,000 inhabitants are not, for the purposes of this 
study, separable from the distinctively rural areas. 
Accordingly the area which, for convenience, is desig- 
nated as country includes many of these smaller cities. 
In the country as thus defined the illiteracy among 
children is 88.7; in the city, using this term to desig- 
nate collectively cities of over 25,000 inhabitants, it is 
only 10.4. The contrast is least in the North Atlantic 
States, where the so-called country includes many 
large towns or cities under 25,000 in which the school 
systems are by no means inferior to those in the large 
cities. In this section of the United States child illit- 
eracy in the city is 7.8 and in the country 10.8. In the 
South the difference is very marked; in the South 
Atlantic division, 32.4 and 193.4 for city and country, 
respectively, and in the South Central, 44.9 and 181.3. 

The greater illiteracy in the country does not neces- 
sarily indicate that the regard for education is less 
there than in the city. One cause of the difference is 
the difficulty of providing school facilities for a scat- 
tered country population. The development of the 
school transportation system, already inaugurated in 
many country communities, will tend to remove this 
disadvantage. Another circumstance also operating to 
the disadvantage of the country population is their 
smaller per capita wealth, which necessitates a smaller 
per capita local appropriation for school purposes. 
Realizing that a certain amount of public instruction 
is indispensable for the general good of the State, 
legislatures in many States have imposed a State 
school tax. This system, by which the wealthier school 
districts are made to assist, the poorer, will naturally 
tend to lessen the difference between city and country 
in the matter of illiteracy. 
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The Dangers of Methyl Alcohol. 

To the Editor of the Scientific American: 

In view of certain literature which is. being sent out 
by manufacturers of methyl alcohol, setting forth argu- 
ments in favor of its use, and claiming it to be non- 
injurious to the human being, except when taken inter- 
nally, does it not seem criminal that such statements 
should be allowed to go out and mislead the laity? 

A number of well-authenticated cases have been re- 
corded from time to time, of persons who have lost 
their eye-sight from the mere inhaling of the vapors 
of wood alcohol, as well as from its use externally in 
liniments. Painters are specially subjected to the dan- 
gerous effects of this poison, and some of the cases 
referred to were those engaged in using shellac var- 
nish, who had by continued absorption impaired their 
eye-sight and finally become totally blind. 

One concern has quite recently mailed the writer a 
pamphlet entitled, "What Every Pharmacist Should 
Know About Methyl Alcohol." One of the "things" 
they should know is captioned on the margin "The 
Real Cause of the Trouble," and reads thus: "Methyl 
alcohol when taken internally does not act as a pri- 
mary poison; the digestive juices decompose it within 
the body and change it into formic acid, which is the 
poison that causes blindness and death." The fact 
that it is poisonous is not in any way controverted by 
such logic as this! Would it not be a good plan if 
this firm could arrange to have the human being so 
constructed as to prevent this undesirable condition 
from existing further; have it so that the digestive 
juices would not be guilty of converting methyl alco- 
hol into formic acid. Their product would then no 
doubt come into great demand as a beverage. 

That methyl alcohol is poisonous externally as well 
as internally is no longer a debatable subject, and too 
much publicity of the facts cannot be given, especially 
in view of the fact that denatured spirit will soon be 
a reality, and presumably denatured with methyl alco- 
hol, imparting its poisonous principles to the new 
commodity. 

The chemists of the country are gradually coming 
to realize the full import of the wood alcohol makers' 
advertising campaigns, and the possibilities which may 
ensue if these said advertisers are allowed to go ahead 
unnoticed. 

Prom a purely human standpoint, I hope that the 
Scientific American will not fail to use its influence 
to the end that more publicity of the facts shall be 
given from this time on, for there is no doubt that 
much harm will come from circulars of the kind above 
referred to, if the truth is not known by those who 
read them. D. Strode Jefferis, Ph.G. 

Philadelphia, Pa., August 9, 1906. 



Aeronautic Terminology. 

To the Editor of the Scientific American: 

Owing to the wide circulation of the Scientific 
American and its consequent power for good in the 
interests of science and truth, the writer is prompted 
to call your attention to an error which crept into a 
column of the correspondence page of your issue of 
August 18, under the heading "Aeronautic Notes," and 
request that this correction be given publicity, for the 
purpose of righting what would otherwise create a 
wrong impression in the minds of your many readers 
who would doubtless appreciate being informed of the 
facts regarding the subject in question. 

The error occurs wherein your correspondent states 
that a French aeronautic commission defined "aero- 
stat" as being a "balloon or airship using a gas bag." 

In the year 1889 (not a French commission, but) 
an international aeronautic congress was held at Paris. 
This congress composed an aeronautic phraseology, so 
to speak, intended to become universal. Among others 
established were three terms or classifications cover- 
ing every known aeronautic apparatus. 

"Aerostat," being one of these classifications, applies 
merely to the ordinary balloon. 

The congress coined another term — "aeronat;" this 
applies to a dirigible balloon or airship. 

Your correspondent was correct in his use of the 
third term, "aeronef," under which he grouped the 
helicopter, aeroplane, and orthopter; the definition 
of "aeronef" being: A purely mechanical flying ma- 
chine, or aeronautic apparatus heavier than air. 

In concise form, the classifications and their defini- 
tions, as established by the International Aeronautic 
Congress in 1889, are as follows: 

Aeronef — Flying-machine. 

Aerostat — Balloon. 
« Aeronat — Dirigible balloon (airship). 
,, These terms have been generally adopted in Europe, 
and, it is to be hoped, will soon obtain in this country. 
As it is, we find our daily papers referring to a balloon 
asj an airship; the latter term is also frequently ap- 
plied to aeroplanes and other "aeronefs," and the term 
flying-machine is often applied to all classes of aero- 
nautic apparatus indiscriminately, 



The writer is trying, in so far as his limitations per- 
mit, to popularize the science of aeronautics, and, for 
the purpose of lucidity in writing and conveying one's 
idea with the certainty of being understood, hopes that 
such popular and influential papers as the Scientific 
American will adopt the classifications as specified, 
when speaking of aeronautic apparatus. The writer 
believes if this were done they would be widely quoted, 
and the great American press would take example, to 
the end that the general public would soon become 
acquainted with and retain the knowledge of the terms 
in question and what they define. 

Jos. A. Blondin, 
Member the Aero Club of America. 

Albuquerque, N. M., August 20, 1906. 
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The Vacuum Process of Preserving. 

To the Editor of the Scientific American : 

For the past few years we have been interested in 
the pure food proposition, and have been working out 
various things that would help in this field from our 
end of the line. We have been working to get a per- 
fectly sanitary package and seal to displace tin cans 
and jars, that are unsanitary for a number of reasons. 

The old-fashioned Mason fruit jars have been a 
large factor in household canning, and there Is no 
jar made and used to-day so difficult to seal and so 
unclean. A "great number of these jars are used year 
after year, and in the course of time the fruit juices 
and particles of fruit work up behind the porcelain 
liners, and in time become very unpleasant. This can 
be- ascertained by removing the liner from a cap that 
has been in use two or three times. 

Packages covered with tin caps are dangerous be- 
cause the tin is affected by the contents of the jar, 
particularly when products containing a large amount 
of acid are preserved. Also in jars where rubber is 
used, the contents are often tainted with the rubber. 
The list of objectionable features is almost unlimited 
when discussing old methods of sealing food products. 

We want to put packages on the market that are 
not only sanitary in all particulars, but are perfectly 
pure and impervious to the action of any acids or 
alkalies found in food products. We have been able 
to secure this result, but in developing this seal we 
have found that the old method of sealing jars or 
tumblers does not answer in all cases, and have come 
to the conclusion that the only method of handling 
certain products so that they will conform to the pure 
food laws is to seal them under vacuum. 

We have been more or less in touch with the vacuum 
canning business as it is handled to-day for the past 
ten years, but until we began experimenting ourselves, 
never took an active interest in it. Naturally being 
a new subject to us, after seeing how the process was 
handled and hearing what people said they got, we 
began to ask questions, and the more we asked the 
less we found out, and were forced to the conclusion 
that the people who were using this process did not 
really know what they got or why they got it, and 
could not tell us the effect a vacuum had on products. 

We were also told that the amount of vacuum se- 
cured in a receptacle, hermetically sealed, depended on 
the condition of the atmosphere, and that it was only 
possible to get a vacuum of within 1 inch to 2 inches 
of mercurial barometer reading. In our own experi- 
ments we demonstrated that this was false, as We 
secured a vacuum greater than number of inches shown 
on barometer, and proved to our own satisfaction that 
there was no direct connection between the two. 

We tried various vacuum pumps and machines and 
were not satisfied with them, and went to work to 
build some of our own and use our own ideas, with the 
result that we have been able to get within 0.3 inch 
of perfect vacuum as it is spoken of; 30 inches has 
been considered this perfect vacuum, and we have 
secured 29.7 inches. 

Our experiments have brought a number of things 
up for discussion, and we have been unable to answer 
our own questions, and cannot find any books that will 
enlighten us, or get any satisfactory information from 
doctors, university professors, or bacteriologists. 

We are, therefore, taking the liberty of writing you, 
and submitting a list of questions we would like to 
get answers to, in order to enable us to go on with 
our work. 

QUESTIONS on vacuum process. 

1. Are anaerobic bacteria common in fruits and gen- 
eral food products commonly put up by packers? 

2. What vacuum pressure will destroy them, and is 
a high pressure more effective than a low one? 

3. If vacuum alone will not destroy these germs, 
what degree of heat, and how long applied, will be 
necessary if sterilized in the open air, and what if in 
vacuum? 

4. If food products are sterilized and put in a steril- 
ized jar in which a vacuum is created, is it necessary 
to sterilize the jar and contents after the vacuum is 
made? If so, what is the lowest temperature Fahr. 
that will do the work? 

5. Is there enough oxygen or air in a jar sealed 



under vacuum within 2 inches of a perfect vacuum 
to preserve life in aerobic germs? 

6. If anaerobic germs do not require oxygen, would 
they thrive in the same vacuum? 

7. What is the source of life to these germs? Do 
they require nitrogen to live, or what furnishes them 
with life outside of what they eat or absorb? 

8. What class of germs exist in bacon, beef, ham, 
tongue, fish, tomatoes, peas, beans, corn, catsup, cane 
syrup, and sorghum? 

9. If any of the above goods are put under vacuum 
to within one to one and one-half inches of perfect 
vacuum, what germs or percentage of germs will be 
destroyed, and what further operation, if any, will be 
required to kill the balance, provided of course that 
all of the above articles have been cooked or cured be- 
fore sealing under vacuum, meats to be sealed cold 
and vegetables hot? 

10. When the statement is made that water boils at 
85 to 90 deg. Fahr. when sealed under vacuum, are we 
to understand that where it is boiled in the open air 
at 212 deg. Fahr. (which heat is supposed to kill all 
germs) the same result is obtained by cooking at 90 
deg. Fahr. under vacuum? 

11. Also if it requires say two hours' solid boiling 
at 212 deg. Fahr. of some fruits or vegetables to kill 
all germ life, how long and at what temperature will 
it be necessary to cook the same article under vacuum? 

12. What ,is an absolute vacuum, and is it possible, 
with a sufficiently large pump or any pump used com- 
mercially, to secure a perfect vacuum? Why? 

13. In your opinion what is the greatest degree of 
vacuum possible to be obtained, and why? 

14. What would be the result to or condition of goods 
sealed if it were possible to obtain a perfect vacuum? 

15. Is it possible to seal raw fruits, meats, or vege- 
tables under vacuum and preserve them in perfect 
condition, in other words, keep them from decompos- 
ing or fermenting without sterilizing, and at what 
vacuum pressure? 

16. Is germ life destroyed by vacuum, or is its action 
simply suspended? 

17. If anaerobic germs are not killed by vacuum, 
what keeps them alive? Is enough gas or life-giving 
matter obtained from the decomposition of aerobic 
germs in foods sealed under vacuum to give life in- 
definitely? J. M. Beatty. 

Columbus, Ohio, July 30, 1906. 

[Some of our correspondent's questions could ob- 
viously be answered offhand, but most of them require 
an intimate knowledge of the canning and preserving 
industry. The questions are here printed with the 
hope that some readers of this journal may be willing 
to impart whatever information they may have on a 
matter of such sanitary importance. — Ed.] 

The Current Supplement. 

The current Supplement, No. 1601, opens with an 
article on the performance of the Franklin air-cooled 
automobile in crossing the continent in record time. 
Excellent illustrations accompany the article,' showing 
the difficulties which had to be overcome. A thorough 
article is that on artificial diamonds. R. Lydekker dis- 
cusses instructively some rudimentary structures, illus- 
trating his explanations with striking pictures. The 
colors of the sky and the solar disk are made, the 
subject of a very clear and scientific article by Prof. 
G. Sagnac. The Hon. R. J. Strutt's splendid paper 
on the internal heat of the earth and the thickness of 
the earth's crust, which attracted so much attention 
when -it was read before the British Royal Society, is 
published. Prof. T. J. Pond contributes an account of 
the Morton memorial laboratory of chemistry of Ste- 
vens Institute of Technology. Prof. E. R. Lankester's 
paper on the increase of knowledge in the several 
branches of science is continued. In this last install- 
ment he treats of the physiology of plants and ani- 
mals, psychology, and Darwinism. Robert T. Lozier, 
well known as a designer and builder of gas engines, 
writes lucidly on the "Fundamental Principles of Gas 
Engines and Gas Producers." 

,«<.,«. 

It is customary, in order to obtain a leather pliant 
and at the same time impermeable, to apply upon the 
dressed side a solution of India-rubber or gutta-percha 
and grease in chloroform or benzine. But this method 
is impractical, for the chloroform and benzine rapidly 
evaporate, and the brush or usage soon causes the 
caoutchouc to disappear. Experience has proved, on 
the other hand, that the efficacy of the process is per- 
fect, if the solution of caoutchouc be applied upon the 
hide side. Not on'y does the solution then penetrate 
better into the po-es of the leather, but this side of 
the leather (the inside of the shoe), being covered 
with a lining, it is not subjected to the friction of the 
dressed side. The application of the caoutchouc solu- 
tion, however, renders the surface of the leather a little 
wrinkled, and it is necessary to rub this surface when 
dry with powdered talc, which blends with the caout- 
chouc, thus forming a smooth surface. If. moreover, 
care be taken to grease the dressed side, the leather 
thus treated is absolutely impermeable, 
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THE MARVELS OF PLANT RETARDATION* 

BT S. LEONARD BABTIN. 

Never before in the history of the world have such 
striking advances been made in the realm of horti- 
culture as has been the case during the last twenty 
years. Step by step, patient in- 
vestigation and skillful experi- 
ment have removed those diffi- 
culties and deficiencies of which 
the oldtime gardener was so 
painfully conscious. Probably 
few innovations have had such 
a revolutionary effect as the in- 
troduction of the system of plant 
retardation by cold, which was 
first practised in England about 
eight years ago. 

The root idea of plant retarda- 
tion is so simple that it is a 
wonder that nobody had thought 
of attempting something of the 
kind years before the scheme 
was put to a practical test. It is 
a fact well known to everyone 
that in the natural world the re- 
tarding of vegetation by low 
temperature is of common oc- 
currence. During late winters, 
when the grip of the ice king 
sometimes extends well into the 
spring season, all kinds of plant 

life are often held in check for weeks. That this does 
not in any way cause injury is very evident from the 
fact that directly the warm weather comes, the buds 
on the plants split and the tender green leaves begin 
to develop, none the worse for the experience. All 
that has taken place has been a prolonging of the 
winter sleep, in which all plants indulge. 

As has often been the case before, mankind has 
taken a leaf out of nature's book. The retardation of 
plants as practised by the twentieth-century gardener 
is merely an artificial lengthening of the dormant 



able to forcing it was felt that it would be likely to 
prove a suitable subject for retardation. Some lily 
roots were placed in a refrigerator in the late autumn, 
and were kept there all through the winter, past the 
proper blooming time of the species, right until far 





A Splendid Specimen of Phyllocactus Albns 
Superfous. 

state, although carried much farther than is ever the 
case under natural conditions. 

It is curious that it is not known who was the dis- 
coverer of the method of plant retardation. The idea 
had not long been mooted, however, before an Eng- 
lish firm of flower specialists decided to test the mat- 
ter thoroughly in order to find out its commercial 
possibilities. It was felt that if certain plants could 
be kept from flowering at their natural, time by means 
of a continuous low temperature and then blossomed 
quite out of their season, a most valuable addi- 
tion would be made to the resources of the flor- 
ist. This is what' 
has actually been 
accomplished, with 
the result that in 
the case of some 
kinds of plants 
the gardener is 
quite independent 
of the seasons. 

The first experi- 
ments were cai 
ried out in con- 
nection with lily 
of the valley. This 
plant is, of course, 
a naturally spring- 
flowering variety, 
and as it had 
shown itself amen- 



A Cold Storage Building in Which Plants Are Retarded. In This Building Five Million 
Lilr-of-the-Valley Plants were Retarded in a Single Year. 

into the summer. On a certain day the roots were 
properly thawed in a cool place, and then were 
brought out into the light and warmth. In a surpris- 
ingly short space of time the plants burst into a 
wealth of flower and foliage and for the first time in 
history lilies of the valley were on the London mar- 
ket in August. 

As may be imagined it was not long before many 
other kinds of plants were tested as to their ability 
to stand the ordeal of retardation. It was found that 
nearly all the Japanese lilies, as well as such plants 
as azaleas, spiraeas, syringas, etc., were very good 
subjects for the treatment and the list seems to be 
capable of a good deal of extension. It is strange 
that up to the present all attempts to retard hyacinth, 
tulip and narcissus bulbs have met with failure. Why 
this is so does not seem to be at all clear, for one 
would think that the plants would be more capable 
of standing the degree of cold than the Japanese lilies. 

It is obvious that it is only hardy kinds' of plants 
which could*be retarded, ■ and -even with' these the 
matter of the adjustment of the temperature is of 
supreme importance. Some varieties will bear only a 
degree of cold which is just at the point of freezing, 
while others do best with several degrees of frost. To 
find out all this requires a great deal of investigation, 
and the secret of the exact temperature which is most 
desirable for each plant is jealously guarded by firms 
who make a specialty of retardation. 

It is an. interesting experience to visit a plant-re- 
tarding establishment. By far the most prominent 
feature is the huge cold storage building in which 
the plants are stowed away. Under the care of the 
guide one passes the portals. In a moment one steps 
from the warmth and light of a summer's day into 
the cold bitterness of a winter's night, the darkness 
of which is but feebly relieved by the flickering hand 
lanterns. The interior of the building is divided into 
various chambers, and each one of these is allotted to 
some particular kind of plant. This is full of lily of 
the valley roots, the next is packed with boxes con- 
taining lilium bulbs, while again a compartment is 
crammed with small potted plants of azalea and spi- 
raea. Each and all of these varieties are in a dormant 
condition, sleeping away their time entirely uncon- 
scious of the changing seasons in the outside world. 
The walls of the chambers are thickly coated with a 
deposit of frost crystals, and millions of these flash 
like diamonds in response to the rays of light from 



the lamp. The degree of cold is usually obtained by 
means of a compressed air apparatus, and the freez- 
ing current is led into the different chambers through 
wooden channels. In course of time these passages 
get choked with hoar frost, and it becomes necessary 
for a man to enter them and 
clean the accumulation away. 
That this is a cold job may be 
realized from the fact that in 
places the temperature is as low 
as twenty degrees below zero. 
The costume of a workman en- 
gaged in this clearing-out opera- 
tion consists of what is practi- 
cally an Arctic outfit. Every 
part of the body with the excep- 
tion of a small hole for eyes and 
mouth must be protected with 
thick wool. Otherwise serious 
frost bites would ensue. 

Retarded plants may be kept 
in check for eight months, or at 
times as long as a year, and 
curiously enough they do not 
seem to be any the worse for 
the treatment. Indeed, the ex- 
perience seems to make them 
grow all the faster when they 
are allowed to make a start. 
Some varieties grow at a tre- 
mendous rate when they are 
brought into heat, and this is particularly noticeable 
in the case of lilies of the valley. The writer as an 
experiment tested a batch of lily roots which had been 
retarded just to see how fast they would grow. These 
were planted on a certain day and in one week had 
made great progress, being six inches in height. More 
remarkable still, in another week the plants were fully 
out in a splendid display of leaf and fragrant bloom. 
The whole process Only took fourteen days from start 
to finish. Of course, all this means an immense saving 
of time to the flower grower. All kinds of retarded 
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The Man Who Works in the Channels that Lead Cold 
Air Into the Chambers Wears Arctic Dress. 

plants are exceedingly easy to grow and do not require 
any great amount of forcing. The principal point to 
bear in mind in their culture is that all roots must be 
well thawed before they are placed in a warm situa- 
tion, and that the growing plants should be shaded 
from strong sunshine. 

There is no doubt that plant retardation has a great 
future before it. As the system extends, the gardener 
will be able to turn the seasons topsy-turvy and pro- 
duce flowering plants at any time of the year. Were 
it possible to apply this method to fruit trees it is 
obvious that a tremendous step would have been taken. 

But in this direc- 
tion there lies a 
great difficulty. It 
is quite likely that 
an apple tree, for 
instance, might be 
kept from start- 
ing into growth in 
the spring and 
held in a latent 
state all summer 
through. Then 
early in the au- 
tumn the tree 
might be placed in 
a glass house, 
when it would al- 
m o s t certainly 
burst into flower 

Lilies of the Valley Which Bloomed Weeks After They Were Out of Season. a n d lea£ with 

the diminish- 
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sun which is characteristic of the winter months, 
however, the development of fruit would be an 
impossibility. No amount of artificial heat 
would take the place of the rays from the solar 
orb. This applies to all fruit-bearing plants. 

At the present time experiments are being 
actively pursued on both sides of the Atlantic to 
see whether it is not possible to discover some 
light which would have the same effect on vege- 
tation as has the sun. Science is familiar with 
the composition of the solar rays to a large ex- 
tent and it does not seem an unreasonable thing 
to seek for an artificial substitute. As a matter 
of fact, the rays from an acetylene lamp have 
been found to approximate very closely to sun- 
light. So much is this so that fairly well de- 
veloped plants have been produced which have 
never known the daylight, the whole course of 
their existence having been spent under the in- 
fluence of acetylene light. Still up to the pres- 
ent the experiments tend to show that there is 
something in sunlight which has not as yet been 
demonstrated by analysis; some magical influ- 
ence of which human beings are conscious but 
cannot explain. The secret is worth finding out, 
for artificial sunshine in combination with plant 
retardation would place the gardener in a won- 
derful position. 

■ * ■ ■ ■ ♦ 

A Revival of "Animal Magnetism" ? 
In 1841 Braid is held to have scientifically 
overthrown the claims of "animal magnetism," over 
which at the end of the eighteenth and beginning of 
the nineteenth century the civilized world was so 
greatly excited. He showed that the effects obtained 
by Mesmer and his followers (people put asleep or 
paralyzed, thrown into convulsions or dreams, their 
senses deceived, the well made sick, the ill cured, etc.) 
are produced, instead of by any force flowing 
from one human body to another, by the in- 
fluence of mind upon mind — not by magnet- 
ism, but by hypnotism. Though thus scien- 
tifically discredited, however, the idea of 
"magnetism" has persisted in all classes of 
society up to the highest and most cultivated. 
The "magnetic" healer, claiming to be a per- 
son peculiarly "sensitive" and to have been 
born gifted with a mysterious power over 
others similar to that of the magnet over 
metals, has continued to flourish. Indeed, 
from Mesmer's time some persons have as- 
serted that by holding their finger close to it 
they could deflect the magnetic needle. Even 
the eminent physicist Fechner claimed to 
have done this once, though he never could 
repeat the feat. But recently a well-known 
German university professor has apparently 
scientifically proved that this power really is 
possessed by some persons; whence the infer- 
ence that, not impossibly, the ability also to 
influence other people by it exists. In an ar- 
ticle on "Human Magnetism" in Ueber Land 
und Meer, Dr. Otto Neustatter, of Munich, says: 

"Prof. Harnack, of Halle, last year demonstrated 
that he is able to deflect the magnetic needle by strok- 
ing quite lightly with his finger-nail the glass lid of 

a well-constructed compass. In many experiments he 
found, on the one hand, great differences in himself 

according to the time of day, whether he had previous 

ly rested or worked, talked or taken food. When the 

stomach was empty or 

when he had talked 

much, for instance, the 

experiment did not 

succeed; if he had 

eaten and drunk, it us- 
ually went very well. 

On the other hand, 

among many persons 

he found only very 

few who like him could 

perform the experi- 
ment. But these ex- 
periments were not 
free from objection, 

because they might be 

connected with the fric- 
tion. Now, however, 

he has the proof that 

the same effect is to be 

reached even without 

friction, and that there 

are other proofs also of 

the 'magnetic' quality 

of certain persons. He 

himself could occasion- 
ally bring the needle to 

a deflection by simply 

touching the compass 

lid. He discovered also 

that the keys which he 

had carried for some 




Lilies of the Valley After Retardation, Showing Their 
Appearance on the Seventh Day of Their Exposure to Heat. 

time in his pocket, and also his key-ring, had become 
decidedly magnetic. Further, that in his pocket-knife 
the blade which he regularly used (viz., the nail-file), 
as well as pins that he frequently stuck into his coat, 
had taken on the same property. At the house of a 
lady, he could certify that her scissors had become 
so magnetic that needles clung to them in clusters. 




A Fine Epiphyllnm in Full Bloom. 

The twenty-six scissors of her house-mates, on the 
other hand, were unmagnetic. One lady could deflect 
the magnetic needle by approaching her upper body 
to it. As it proved, the steel fastenings of her corset 
had become decidedly magnetic by wearing. Finally, 
he found a lady, too, who declared that she had re- 
peatedly succeeded in attracting the magnetic needle 
simply by approaching her Angers. He made the ex- 




Lilinm Auratnm After Retardation. Azaleas Are Good Subjects for Retardation. 
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periment with this lady and a compass-needle 
ten centimeters long, every possible precaution 
being taken to exclude self-deception. The fin- 
gers, for periods of five and ten minutes, 
were kept approaching and withdrawing from 
the needle, without the anxiously expected re- 
sult following. Then suddenly the fingers of the 
lady became cold, and at that moment the point 
of the needle moved toward her fingers. By 
further movement, they finally succeeded in de- 
flecting the needle 20 to 25 deg. A second time, 
the experiment suceeded when the Angers grew 
cold. A third time, however, it failed." 

Prof. Harnack himself declares that persons 
possessing magnetic qualities can produce no 
special effect upon others; but that, on the other 
hand, all the phenomena of "magnetizing," i. e., 
of the peculiar influencing of others' will, ideas, 
and health, are produced also by those who do 
not exhibit magnetic qualities. 

As to the origin of this magnetic quality, Dr. 
Neustatter goes on to say that recently the 
physicist, Prof. Heydenweiler, of Minister, "at 
the instigation and with the co-operation of the 
nerve-physician, Dr. Adler, made experiments 
with the self-electrifying of the human being. 
In them it appeared that a fine electrometer gave 
a distinct indication at the moment when the 
person experimented upon (whose hand was in 
anelectric communication with it) mounted an 
insulator. The hand thereby showed itself to be 
charged with negative electricity. That, however, 
would have been merely a confirmation of Harnack's 
and others' observations; for instance, of those of 
Pfabb, who already in the first third of the last cen- 
tury had discovered that human beings are charged 
with electricity; or of Loewenfeld, who recently ob- 
served a gentleman and his son, from the points of 
whose hair and beard, and from whose finger- 
nails and feet, electric sparks sprang. But 
Heydenweiler succeeded in even finding the 
source of this electricity. To wit, when the 
person in question made muscular exertions 
(for example, did the knee-exercise), then the 
current was reversed: the hand became posi- 
tively electrical. By this was proved that 
the charge is connected with the muscular 
activity. This was more clearly shown by 
the charge agreeing exactly with the direction 
of the electrical muscular currents, whose 
course we have exactly known since Du Bois- 
Reymond. Thus all at once the entire ma- 
terial of observation here in question is re- 
moved from the 'mysterious' sphere. For the 
muscle and nerve currents are something 
thoroughly familiar to us. Not that we 
know what here causes the living cells to de- 
velop electrical powers. Nor do we know 
what causes the saliva-cells to secrete saliva, 
or the liver-cells bile. But we stand here 
upon a field that no one will refer to the 
realm of the mysterious, any more than he 
will regard the secretion of gastric juice as a super- 
natural thing. To be sure, much here still remains to 
be investigated. It is above all very interesting 
that electrical currents can turn in the body into 
static electricity (for of that, and not of 'magnetism,' 
what is here insisted on is a question, though both are 
related to each other) ; that the body, which has hith- 
erto been regarded as a good electrical conductor, can 

store up the electrici- 
ties separately, so that 
the negative accumu- 
lates in the hand, the 
positive in the foot; 
that many persons have 
much greater ability 
(perhaps on account of 
drier or thicker skin) 
respectively to retain 
or part, with this elec- 
tricity, etc. But here- 
by this phenomenon is 
saved from the bewild- 
ering mazes of mysti- 
cism. And, under these 
circumstances, it may 
quite willingly be con- 
ceded that there is one 
or another 'magneto- 
path' who possesses 
magnetic powers. The 
nimbus that hitherto 
he has been able there- 
by to create for himself 
will be forever gone. 
It rests perhaps wholly 
merely upon a certain 
'thick-skinnedness'; at 
all events, not upon su- 
perior soul-power — up- 
on no special grace." 
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THE MURRAY AUTOMATIC PAGE-PRINTING TELEGRAPH 
—ITS HISTORY AND ITS PROGRESS. 

The accompanying photograph shows the Murray 
automatic page-printing telegraph system recently in- 
stalled in the head telegraph office, St. Petersburg. The 
system is now working between St. Petersburg and 
Moscow. While the apparatus was being installed some 
very successful experiments were made with it on long 
Russian lines. In these trials from 50 to 100 per cent 
higher speeds were obtained with the Murray system 
than with the Wheatstone system under exactly, the 
same conditions. In one case a telegraphic loop line 
was made up as follows: St. Petersburg-Yaroslav- 
Kazan-Moscow-St. Petersburg, the length of the line 
being 1,926 miles of iron wire with three repeating 
stations. The Wheatstone system got from 35 to 40 
words per minute. The Murray system reached 56 
words per minute. This is the first time on record 
that a printing telegraph ha? worked over such a dis- 
tance as 1,900 miles even of copper wire, and in this 
caso it was iron wire. A very successful trial was 
also made with the Murray system from Berlin to St. 
Petersburg, direct without a repeater, 1,080 miles. A 
speed of 70 words per minute was reached perfectly. 
The Murray automatic system is now working be- 
tween London and Edinburgh, Berlin and Hamburg, 
St. Petersburg and Moscow, and sets are being made 
for London-Dublin, Bombay-Calcutta (1,200 miles) and 
Vienna-Prague. The inventor, Donald Murray, who 
is sitting at the table, is a New Zealander by birth, 
and evolved his system in Sydney, Australia, while 
engaged in newspaper work. 

The story of the development of the Murray print- 
ing telegraph is rather curious. Most printing tele- 
graphs have been exploited by companies, which have 
almost invariably lost money, often heavily. . The 
Murray system, on the other hand, like a good mine, 
has paid for its own development. 
Mr. Murray constructed a working 
model of this and brought it from 
Sydney to New York in 1899 to have 
it patented by Messrs. Munn & Co. 
and to have it taken up by one of 
the typesetting machine companies, 
the idea at the back of the inven- 
tion at that time being the construc- 
tion of an automatic typesetter, 
something like the Monotype, but 
with telegraphic possibilities. When 
the model was unpacked at the 
Scientific American offices in New 
York it was found to have been 
wrecked by careless handling in 
transit, and inquiry showed that 
there was no field worth troubling 
about for automatic typesetting on 
the lines proposed. An unknown 
journalist in a strange city with a 
smashed-up model of an invention 
that nobody wanted was hardly the 
sort of combination to win success 
on lower Broadway. But the model 
was patched up, and after the neces- 
sary patents had been taken out, it 
was exhibited at the Astor House. 
The novelty of the thing attracted attention, and al- 
though there was no field for it as an automatic type- 
setter, its telegraphic possibilities attracted the notice 
of the Postal Telegraph Company, and the inventor 
was engaged by the company to develop it as a print- 
ing telegraph. After two years work with the Postal 
Company it had grown almost out of recognition and 
had evolved into the "Murray Automatic Page-Print- 
ing Telegraph System," and was able to transmit and 
print messages in page form at the rate of 100 words 
a minute. "The Baby," as friends jokingly called the 
system, was then brought by the inventor to London, 
where it was taken up by the British Post Office. The 
infant, however, was still very delicate and required 
most careful nursing. After a year in London a cir- 
cuit equipped with the system between London and 
Edinburgh was started on regular telegraph traffic. It 
was then exhibited in Berlin, and the German govern- 
ment had a set constructed to work between Emden 
and Berlin. What the German telegraph engineers 
described as Kinderkrankheiten or ailments of child- 
hood were, however, so numerous that both in England 
and Germany the system led a very precarious exist- 
ence for a couple of years, and a long series of radical 
improvements had to be made before it could really be 
described as a success. In fact it is only with the last 
twelve months that all weaknesses have been at length 
eliminated. An obstacle that has delayed progress has 
been the difficulty of adapting the system to meet the 
varied requirements of different telegraph administra- 
tions. Rival systems have also made telegraph admin- 
istrations slow in coming to a decision. These obsta- 
cles, however, are now disappearing, and the Murray 
automatic system has proved itself to be without a 
rival for its own special work, namely, for long tele- 
graph lines, underground cables, and press messages. 
The Murray system in the form that it has reached 



in its final development consists of a group of ma- 
chines at each end of a telegraph line. Several opera- 
tors working on perforating machines with keyboards 
like typewriters prepare the messages for transmission 
in the form of holes punched in a narrow paper tape. 
The paper tapes with the messages recorded on them 
in this way, are then run through an automatic trans- 
mitter, a small machine which sends over the telegraph 
line signals corresponding with the holes in the paper 
tape. These signals are transmitted over the line at a 
speed sufficiently high to permit the transmission of 
the messages punched by several operators over one 
telegraph line. At the receiving station an electrical 
perforating mechanism under the control of the trans- 
mitted signals makes an exact reproduction of the 
transmitting tape. This received tape then runs into 
the automatic typewriter or "printer," which prints 
the messages in ordinary typewriting in page form 
under the control of the perforated receiving tape 
somewhat after the fashion of a mechanical piano. The 
speed of the printer is now very high, not less than 
150 words (900 letters) a minute, but practical con- 
siderations of durability and maintenance of the type- 
writer limit the speed at present to about 100 or 120 
words a minute. The limit of speed in transmission 
of the signals over the line is "M the receiving per- 
forator which reproduces the tape at the distant sta- 
tion. With the improved machinery now in use it has 
recently been found possible to punch the' received 
tape faultlessly at the rate of 184 words (1,104 letters) 
per minute. At this speed no less than ninety-two 
holes per second have to be punched in the paper tape 
successively by a single punch. A similar group of 
machines in the reverse order are required for trans- 
mitting messages in the opposite direction on the same 
wire at the same time. It was a model of the printer, 
at that time in a very crude form, that Mr. Murray 



the St. Petersburg end of the Murray circuit recently 
established between St. Petersburg and Moscow is 
shown in the illustration. An installation of the ap- 
paratus for Calcutta-Bombay (1,200 miles) is now ap- 
proaching completion and arrangements are being 
made for a staff of Murray experts to go out to India 
to install the system. A set is nearly finished for 
working between Vienna and Prague, and arrange- 
ments are also being made for manufacturing Murray 
apparatus to equip several other circuits. 

It may be mentioned that Mr. Murray has been en- 
gaged by the British Post Office for a term of years to 
invent and develop some new printing telegraphs to 
suit special conditions. Mr. Murray points out that 
this engagement is in accordance with a tendency that 
has become very marked of recent years. 




THE MURRAY PAGE-PRINTING TELEGRAPH USED AT ST. PETERSBURG. 

Mr. Murray, the inventor, is seated at the table. 



brought with him from Sydney to New York in 1899. 
In New York the electrical portion of the system for 
perforating the tape, transmitting the signals and per- 
forating the received tape, was evolved. At that time 
the printer appeared to be a sort of cross between a 
sewing machine and a barrel organ. An operator had 
to work the printer by turning a handle, and the ma- 
chine was variously known as "Murray's coffee mill," 
and "the Australian sausage machine," but more fre- 
quently as "the Baby." In London the printer was 
very greatly improved. An electric motor to drive it 
was provided, and all the actions were made automatic, 
the machine stopping at the end of each line, running 
the typewriter carriage back, turning up to a new line, 
and starting again, and finally stopping at the end of 
each message, all under the control of the perforations 
in the paper tape. A very necessary improvement 
was a method of invisible correction of errors in the 
transmitting tape. With the system in its now per- 
fected form, if an operator on one of the keyboard 
perforators at the sending station strikes a wrong key 
or perforates a wrong word, all he or she has to do is 
to press a back-spacing lever and a "rub-out" key once 
for each wrong letter. This action punches the er- 
roneous portion of the tape full of holes so as to ob- 
literate the wrong letter or letters. This obliteration 
is reproduced in the receiving tape at the distant sta- 
tion, but the printer is so arranged that it stops work 
for the moment during which the obliterated portion 
of the tape is passing through it. The result is that 
no trace of the error,, not even a blank space, appears 
in the printed message. 

The system has been in steady commercial use for 
about three years between London and Edinburgh, and 
a circuit is now being equipped with Murray apparatus 
between London and Dublin. For about 18 months it 
has been working between Hamburg and Berlin, and 



An Experiment Station for Economic Botany In 
Sweden. 

The rational cultivation of medicinal and other eco- 
nomic plants for home use is receiving a timely im- 
petus by the establishment of a botanical garden near 
Landskrona in Sweden. It is noted with interest that 
herbarium botany, plant registration, and the fabrica- 
tion of new species form no feature of the station, but 
that the economic welfare of the small farmer and the 
principle of home production for home use are the 
considerations on which Consul Oscar Ekman made 
the philanthropic bequest that places the establish- 
ment on a real and permanent footing. 

Sweden, like most other European countries, im- 
ports most of its medicinal herbs, even such as might 
be cultivated within the country itself. Technical 
vegetable products likewise are derived mostly from 
abroad, and in spite of the high protective tariffs — 
which, in this case, hitherto protected none but for- 
eign dealers — no concerted action had been made to- 
ward the rational cultivation even 
of such plants as grow well in 
Sweden. 

Consul Ekman, now in his ninety- 
fourth year, a native of Sweden 
and for many years closely asso- 
ciated with Mr. Carnegie, conceived 
the idea of establishing the sta- 
tion named Esperanza as a teach- 
ing institution where could be 
found such information in the 
shape of" museum specimens, ex- 
perimental fields, and preparation 
of raw plant products, as would be 
necessary for the instruction of 
farmers, gardeners, and others con- 
cerned with agricultural products. 
Of primary interest is the cul- 
ture of mint. The importance in 
medicine and in various manufac- 
tures of the essential oil- of pepper 
mint is so great that the market 
is never fully supplied, and high 
prices are often paid for a mediocre 
product. The same is true of the 
flowers of Chamomilla, a plant 
formerly cultivated in nearly* every 
country garden; also of various 
pigment plants, fiber plants, and, not the least, of seeds 
of caraway (Garum carvi). 

The establishment was dedicated in the early part 
of July. As above said, it is located near the city of 
Landskrona, and consists of a museum and experi- 
mental fields.' The success of the work will determine 
its future development. Two directors have been 
designated, one a practical botanist, the other an apoth- 
ecary. The botanical work is in the hands of Tom von 
Post, director of the seed control station at Upsala, 
author of "Lexicon Generum Chanerogamarum," who 
is thoroughly familiar with the status of economic 
botany in Sweden. Mr. Hjalmar Lindstrom, of Lands- 
krona, is in charge of the technical branch of the 
work. 

Viewed in the light of social economy, the station 
Esperanza represents a most interesting movement. 
In the northern countries more than anywhere else, the 
times are ripe for an energetic cultivation of small 
areas of land, and the very scarcity of land renders the 
problem of profitable crops a constant and serious 
question. The founder, as a practical man, has 
recognized this, and in his search for a useful applica- 
tion of his great wealth that has already benefited the 
national institutions of learning in Sweden as well as 
the cause of popular enlightenment, has struck a happy 
note. Botanical institutions are not scarce where sci- 
entific problems are solved, but there is a pressing 
need everywhere of practical work immediately useful 
in the small industries. 

& . — — : » in » 

An engineer named Fisher, according to a dispatch 
from Berlin, Germany, has taken out a patent for 
wireless electrical appliances by which steam will be 
automatically shut off in two vessels that are approach- 
ing each other, in a fog at a distance of from one-half 
to three-quarters of a mile. 
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SAFETY STOP VALVE. 
The accompanying engraving illustrates a valve pro- 
vided with mechanism whereby it will automatically 
close when predetermined conditions take place. The 
invention is particularly applicable to steam pipes, 
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SAFETY STOP VALVE. 

though it will be equally efficient for use with pipes 
carrying any other fluid. The device comprises a valve 
casing, provided with inlet and outlet pipes. The bot- 
tom of the casing consists of a plate such as is shown 
in Fig. 2. The plate is formed with a valve seat and 
a pair of tracks. The purpose of these tracks is to 
support the wheels of the valve, B, which is best 
shown in the section, Fig. 4. The tracks are formed 
with depressions to receive the wheels and permit 
the valve to drop onto the seat when it is directly 
over it. The forward wheels of the valve are broader 
than the rear wheels and will, therefore, pass over the 
depressions for the latter without sinking in. The 
valve, B, is of box form, and is open at the top to 
receive a downwardly extending projection of the slide, 
G. The latter is formed with a rack at each side on 
its upper face, and these are engaged .by pinions on a 
shaft, D. The shaft carries a drum, G, on which a rope 
is adapted to be coiled. An end of the rope passes 
over a pulley and is attached to a weight. The weight, 
when it falls, turns the drum and with it the shaft 
and pinions, thereby moving the slide, C, toward the 
valve seat. The slide, G, carries the valve, B, with it, 
but does not drop with the valve when the valve seat 
is reached, because it is supported on rails formed on 
the sides of the casing. Normally the weight is pre- 
vented from falling by a trigger, H, which engages a 
notch in the periphery of the drum. The armature of 
an electro-magnet locks the trigger, but when the mag- 
net is energized the armature is raised and the trigger 
is sprung, permitting the weight to fall and close the 
valve. The shaft, D, is provided with a handwheel by 
which the valve may be operated by hand. A by-pass 
is provided beneath the casing, whereby steam may be 
admitted to both sides of the valve and, by thus equal- 
izing the pressure, permit the valve to be opened easily. 
Mr. C. W. Nicholson, Box 399, Roslyn, Wash., has se- 
cured a patent on this improved valve. 



- AN IMPROVED ANIMAL TRAP. 

We illustrate herewith a novel trap invented by 
Mr. C. T. Owens, of Hominy, Oklahoma Territory. 
This trap will, according to its size, be adapted to 




catch any undesirable animals, such as mice, rats, 
wolves, etc. Its chief claim to novelty lies in the fact 
that it not only catches and kills the animal, but also 
removes it to sufficient distance to prevent any inter- 
ference with the subsequent operation of the trap. 
The trap is spring-actuated and after each operation 
of catching an animal it automatically resets itself for 
the next victim. It is thus effective for killing a 
large number of animals without any attendance what- 
ever, until the actuating spring is run down. It will 
then merely be necessary to rewind the spring, when 
the device will be ready for its next series of oper- 
ations. In Fig. 1 of our illustration we show a gen- 
eral view of Mr. Owens's rat trap in operation. The 
construction of the device will best be understood by 
reference to the detail views, of which Fig. 2 is a 
vertical section through the axis of the trap. -The 
device comprises a tread, A, supported by a lever, B, 
which rests on a spring, E. The lever, B, serves as a 
detent for trigger, G (as best shown in the cross-sec- 
tion Fig. 3), which engages the lower end of a 
pivoted spiked arm. A heavy clock spring, D, acts 
through a series of gears to communicate a rotative 
tendency to the spiked arm. However, the arm is 
prevented from turning by the detent, B, engaging the 
trigger, G. In use bait is set on the tread, A, and 
when a rat, in attempting to reach the bait, presses 
down the tread even a slight distance, the trigger will 
be freed and the spiked arm will sweep rapidly around 
and across the tread, impaling the rat. At the same 
time a spring on the trigger will return the latter to 
its normal position, and the spring, E, will raise the 
lever, B, thus locking the trigger, so that when the 
spiked arm has made a complete turn its motion will be 
abruptly arrested by the trigger and the animal it car- 
ries will be slung off. To insure the death of the rat, 
for it might only be wounded by the spikes, a can of 
water is placed at a proper distance to catch it as it is 
slung off the trap. The can is provided with an inclined 
wall leading to a swinging vertical shutter through 
which the rat will slide into the water and be drowned. 



Brief Notes Concerning Inventions. 

The blowing of electric-light bulbs at the present 
time is done by hand, and the operation is therefore 
slow; but a piece of machinery to do this work has 
been recently patented by a mechanical engineer of 
Toledo, Ohio. One of these machines has been ex- 
perimentally constructed with four blow irons, and 
shows a capacity of over seven hundred bulbs per 
hour, but it is proposed to increase the number of blow 
irons to six or sevens an( J this will add to* the output 
correspondingly. The necessary amount of compressed 
air is furnished automatically. The hot glass is thrown 
on the blowing irons, and as they revolve, the molds 
close around them, when the blowing proceeds. After 
the material has had a chance to cool sufficiently, the 
mold is opened, and the bulb dropped out into the 
cooling liquid. The machine is said to reduce the cost 
of bulb production to one-quarter the present figures. 
The apparatus is said to be also valuable for blowing 
lamp shades and similar articles. 

A complete revolution has been recently made in 
the manner of applying gold leaf to books and other 
similar articles. The bookbinder at present is com- 
pelled to make use of dies in the shape of type and 
other forms used for ornamentation. These must be 
made of brass and are cut by hand, so that they are 
quite expensive, and a suitable assortment represents 
a large investment. With the use of these devices 
the decorative possibilities were limited to a great de- 
gree, and the process was a very tedious one. Through 
a recent patent there is disclosed a new process, which 
removes the limitations, and the application of the 
gold or other metal leaf is done through the medium 
of the pyrographic pencil, such as is at present made 
use of for burning wood and leather. Some slight 
changes are made in the point used, so that instead of 
the latter being maintained at a white heat it is kept 
at a much lower' temperature, which is necessary for 
the success of the operation. The leaf is taken from 
the book in which it is sold by causing it to adhere 
to a piece of paraffin paper. Thus it is transferred to 
the point of application with the paraffin paper on 
top. The heated point is then passed over the latter 
with a slight pressure, and upon removal of the paper 
the leaf will be found firmly fixed to the article as 
desired. In this manner it will be possible to make 
a reproduction of a signature or certain designs, which 
could not be accomplished by the old process. 



AN IMPROVED ANIMAL TRAP. 



A PORTABLE HEAD GATE. 
A simple portable head gate has recently been in- 
vented for use in open ditches and laterals which can 
be adjusted to any shape or size of ditch within pre- 
determined dimensions. The head gate is provided 
with a waste gate that will allow any water to pass that 
may be needed further down the lateral. The waste 
gate is so located that no water passing therethrough 
will wash around the main gate. The device comprises 
two plates, one of which is movable on the other. The 
relatively fixed gate is shown in detail in Fig. 3. One 



side of the plate is cut away to provide an opening for 
the waste flow. The plate is mounted on a post whose 
pointed end projects below the lower edge of the plate. 
The second, or movable plate, is of the same general 
form as the first one without being cut away at the 
side. The movable plate is secured to the fixed one 
by bolts in the latter which pass .through slots at the 
top and bottom of the former. The upper slot is quite 
long and is curved to permit the plate to be swung on 
the lower bolt as a center. Owing to this slotted con- 
nection, the plate can be adjusted either by prying it 
or moving it bodily sideways to adapt the head gate 
for any desired form or size of ditch within limits. 




A PORTABLE HEAD GATE. 

The movable plate is provided with an opening which 
is normally closed by a gate adapted to slide in ways 
on the plate. The gate serves as a waste gate and is 
preferably placed at one side of the center so that 
when the water passes through the opening it will 
not have a tendency to work around the gate proper 
and disturb its position. The inventor of this im- 
proved head gate is Mr. TJ. F. McBurney, Boise, Idaho. 

— - ■ i-i i ■ 

WOODWORKER'S CLAMP. 
An improved clamp, more particularly designed for 
the use of carpenters, cabinetmakers, and other wood- 
workers, has recently been invented by Mr. Bmil Hille- 
brandt, of 91 Cottage Street, Buffalo, N. Y. This 
clamp is arranged to permit quick and convenient 
adjustment of the jaws, to securely clamp pieces of 
wood that are to be glued together. The clamp com- 
prises a shank terminating at one end in a fixed jaw. 
Mounted to slide on the shank is a movable jaw, A. 
Mounted on this movable jaw is a pawl, B. The latter 
is formed with ratchet teeth which are adapted to 
mesh with teeth on the shank when the jaw, A, is 
locked in position. The pawl is normally pressed by a 
spring against the shank, but is provided with a 
handle whereby it may be withdrawn whenever desired. 
Bearing against the opposite side of the shank is a 
cam, C, which is journaled in the body portion of the 
jaw, A. In use, the work to be clamped is placed 
against the fixed jaw, and then with a cam turned 
upward, as shown in Fig. 1, the movable jaw may be 
pressed snugly up against the work, the pawl, B, 
moving up idly with the jaw. After the jaw has been 
adjusted it is locked by moving down the cam lever, 
G, to the position shown in Fig. 2. It will be noticed 
that the cam draws the jaw, A, bodily toward the 
shank, but that it moves on the toothed pawl as . a 
fulcrum and that as this is lower than the point where 
the cam engages the shank, the jaw is swung upward 
and into closer engagement with the work. To release 
the device the cam lever is swung up and the pawl 
drawn out of engagement with the teeth on the shank, 
as shown by dotted lines in Fig. 1. 




WOODWORKER'S CLAMP, 
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Business ana Personal Wants. 



READ THIS COLUMN CAREFULLY.— You will 
find inquiries for certain classes of articles numbered 
in consecutive order. If you manufacture these goods 
write us at once and we will send you the name and 
address of the party desiring the information. In 
every case it is necessary to give the 
number of the inquiry. 

MUNN & CO. 



Marine Iron Works. Chicago. Catalogue free. 
Inquiry No. 83**84.— Wanted, makers of paper and 

pasteboard articles. 
" U. S." Metal Polish. Indianapolis. Samples free. 

Inquiry No. 8325.— Wanted, addresses of dealers 

in loadstone. 

Sawmill machinery and utflts manufactured by the 
Lane Mfg. Co., Box 13, Montpelier, Vt. 

Inquiry No. 8326.— Wanted, a pitch-fork for 

handling or pitcbiug feathers, picked cotton, otc, 
and to be about 2 feet wide and 2 feet 6 inches long, 
with wooden prongs and the regular pitch-fork handle. 

1 sell patents. To buy, or having one to sell, write 
Chas. A. Scott, 719 Mutual Life Building, Buffalo, N. Y. 

Inquiry No. 8327.— For manufacturers of electri- 
cal counter that will work on seven connections, and 
must count consecutive whether there is a current in 
one connection at one time, two, three or the seven at 
the same time. 

The celebrated " Hornsby-Akroyd " safety oil engine. 
Koerting gas engine and producer. Ice machines. Built 
by De La Vergne Mch. Co., Ft. E. 138th St., N. Y. C. 

Inquiry No. 8328.— Wanted, manufacturers of 
small wooden handles. 

Manufacturers of patent articles* dies, metal 
stumping, screw machine work, hardware specialties, 
machine work and special size washers. Quadriga 
Manufacturing Company, 18 South Canal St., Chicago. 

Inquiry No. 8329.— Wanted, name and address of 
the manufacturer of an American stenographic ma- 
chine. 

Inquiry No. 8330.— Wanted, a spark lighter for a 
gas range; or an attachment for a gas range which 
will hunt the burners, similar to the methods employed 
for lighting the Welsbach lamp. 

Inquirv. No. 8331.— Wanted, machinery for mak- 
ing stockings and gloves. 

Inquiry No. 8332.— Wanted, an electric furnace 

lor melting metals. 

Inquiry No. 8333.— Wanted, makers of wood- 
working machinery. 

Inquiry No. 8334.— Wanted, a boat large enough 
to carry 30 to 40 persons, tor useon asmall river, and 
which can land in 4 or 5 leet of water. 

Inquiry No. 8335.— Wanted, makers of brass or 
enameled numbers, for placing on houses. 

Inquiry No. 8336.— Wanted, addresses of manu- 
facturers and jobbers supplying mail order houses. 



RECENTLY PATENTED INVENTIONS. 
Pertaining to Apparel. 

COMB. — Charlotte J. Smith, New York, 
N. Y. The invention relates to combs such as 
ladies wear in their hair ; and the object of 
the improvement is to produce a comb of this 
class which is constructed so as to prevent it 
from becoming dislodged. A further object is 
to construct the comb so that when in use it 
will present substantially the appearance of an 
ordinary comb. 

CLOSURE FOR GARMENTS.— H. C. Stan- 
ley, New York, N. Y. The object of this in- 
vention is to provide a novel closing device 
for women's garments, such as the closure for 
a shirt-waist, body of a dress, or the placket 
of a dress-skirt, which will be simple, neat in 
appearance, and convenient in use, and will 
dispense with the employment of buttons or 
the like. 

machines and Mechanical Devices. 

ROCK-DRILL. — J. E. Sales, Wrangell, 
Alaska. The improvement pertains to drills, 
and especially to those adapted for operating 
upon rock and like substances. Its principal 
objects are to provide such an apparatus 
which may be readily positioned and efficiently 
operated with a minimum- number of atteu- 
dants. 

Pertaining to Recreation, 

GAME APPARATUS.— R. D. Martin, Ha- 
vana, Cuba. The invention relates to game 
apparatus in which a ball is caused to circle 
around a post with a view to reach different 
counting-points on the base. The object is to 
provide a game apparatus arranged to afford 
amusement and to require considerable skill in 
successfully playing the game^ 



Pertaining to Vehicles. 

VEHICLE. — G. Fitzgerald, Monroe, N. 



Y. 



This invention has reference to surreys and 
similar road-vehicles having spring-supported 
bodies ; and its object is to provide certain new 
and useful improvements in vehicles, whereby 
the brake can be forcibly applied without dan- 
ger of unduly shifting the vehicle-body length- 
wise. 

Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

August 28, 1906. 

AND EACH BEARING THAT DATE 

[See note at end of list about copies of these patents.] 



Adding and recording machine, A. K. Ers- 

land . 829.769 



Advertisement and heating purposes, appa- 
ratus for, O. Brunler 829,501 

Agricultural gate, T. R. Wiley 829,820 

Air, apparatus for ozonizing atmospheric, 

B. L. Joseph 829,790 

Air-treating machine, J. W. Fries 829,707 

Anchor for guy wires, C. D. Enochs 829,578 

Animal exterminator, E. P. Turner 829,610 

Animal trap, W. H. Sheridan 829,607 

Animal trap, J. Bean 829,688 

Artery and vein expander, J. W. Manning.. 829,409 

Automatic gate, 0. McCluer 829,725 

Automobile hood, 0. Wright 829,498 

Automobile transmission system, J. Melotte 829,413 

Awning, A. Rippe 829,430 

Awning, B. Prank 829,772 

Axle for railway and other vehicles, di- 
vided, A. 0. Massey 829.881 

Ball bucking strap, foot, P. G. Folsom 829,580 

Bank, registering, A. W. Johnson 829,710 

Barrel, metallic, A. T. Kruse 829,477 

Bearings, automatic lock for, B. P. Leavltt 829,658 

Bed, invalid, F. W. Mitchell 829,481 

Bedstead, camp, H. R. Wykert 829,454 

Bedstead, extension, W. O. Perry 829,666 

Bell, electric, S. A. Beyland 829,381 

Bell, electric, E. B. Craft 829,909 

Belt, armored conveyor. Hohl & Schorr 829,867 

Belt, conveyor, E. B. Folsom 829,579 

Berry box, folding, A. B. Coleman 829,506 

Bicycle handle bar, B. Tulka 829,683 

Billiard cue, J. Adorjan 829,749 

Binding post, C. Moody 829,883 

Blasting cap, D. McEachern 829,595 

Block signal system, M. R. Hanna 829,783 

Bluing spoon, A. O. Johnson 829,652 

Boat, T. Hauler 829,782 

Boiler, M. Rapp 829,889 

Boiler flue, J. M. Crozier 829,509 

Boiler furnace, steam, J. Livingstone 829,871 

Book bindery table, T. A. Briggs 829,457 

Boot bodies, apparatus for making felted, 

H. C. Richardson 829,487 

Boring machine, hand, J. W. Cone 829,844 

Bottle drying rack, E. H. Jaquith 829,475 

Bottle, non-reflllable, H. P. & W. R. Atkin- 
son 829,619 

Bottle, non-reflllable, T. F. Buck 829.626 

Bottle, non-reflllable, A. D. & A. B. George 829,775 

Bottle-soaking tank, R. Schwarzenbach 829,547 

Bottle-washing machine, P. Polniscb 829,734 

Bottles, jars, cans, and the like and making 
the same, cap or closure for, W. H. 

Dodge 829,914, 829,916 

Bottles, jars, cans, and the like and making 
the same, shell for caps or closures for, 

W. H. Dodge 829,913 

Bottles, jars, cans, etc., cap or closure for, 

W. H. Dodge 829,856 

Bottles, jars, cans, or the like and making 
the same, cap or closure for, W. H. 

Dodge 829,915 

Bottles, jars, cans, or the like, cap or clos- 
ure for, W. H. Dodge 829,698, 829,699 

Bottles, jars, cans, or the like, securing 
device for caps or closures for, W. H. 

Dodge 829,697 

Box lid closing device, T. Brennan, Jr 829,385 

Brake beam and flanged bar therefor, R. V. 

Sage 829,673 

Brake beam fulcrum and manufacture, E. I. 

Dodds 829,637 

Brick, making refractory, H. N. Potter 829,427 

Bridle, J. S. Dean : 829,512 

Broiler, E. L. Flandreau 829,642 

Brush, McKIttrick & Sterry 829,540 

Brush, shaving, J. W. Hawkins 829,784 

Brush, tooth, Whaley & Lorlng 829.449 

Buckle, J. W. Gonee 829,776 

Burglar alarm, O. Dunkel 829,515 

Buttons from Australian ivory nuts, pro- 
ducing, H. G. Leithaeuser 829,720 

Cabinet, automatic lift and drop, W. S. Car- 
lisle, reissue 12,527 

Calculating machine, J. Hines 829,526 

Calendar, H. F. Cummlngs 829,510 

Can lifter, safety, E. A. Austin 829,620 

Cane sling, J. Mallon 829,879 

Car basket rack, T. A. Legge 829,793 

Car brake, emergency, W. F. Fister 829,770 

Car brake mechanism, hand, A. J. Allison. 829,618 
Car center bearing, railway, H. C. Buhoup 829,502 

Car coupling, L. Bottensteln Is 829,456 

Car draft rigging, railway, J. F. O'Con- 
nor 829,728, 829,731 

Car draft rigging, railway passenger, J. F. 

O'Connor 829,730 

Car, dump, A. E. Ostrander 829,833 

Car, dumping, F. Peteler 829,667 

Car fender, P. C. Austin 829,564 

Car fender, P. Witsch 829,821 

Car fender, street, E. H. Scbulze 829,675 

Car fumigating system, sleeping, L. J. Har- 
ris 829,584 

Car having electrically controlled berths, 

parlor and sleeping, L. J. Harris 829,469 

Car, observation and recreation, L. J. Harris 829,468 

Car, railway, L. J. Harris 829,470 

Car safety device, incline, M. Ludlow 829,534 

Car step, supplemental, A. F. Elkins 829,861 

Car tandem spring draft rigging, railway, 

J. F. O'Connor 829,727 

Car transmitting mechanism, D. B. Wad- 
dell, et al 829,815 

Caramel product, T. D. Lichtenstein 829,478 

Carbon product and making same, W. P. 

Eayrs 829,464 

Cardboard box, P. W. Boynton 829,567 

Case. See Filing case. 

Cash change giving device, D. G. McKenzie. 829,417 

Casting apparatus, J. Beakbane 829,566 

Ceilings, apparatus for fixing plaster work 

to, M. Lau 829,532 

Cementing apparatus, G. L. Rollins 829,432 

Cementing machine, W. L. Marsh 829,536 

Chalk dust collector, Leslie & Baldwin 829,533 

Chance apparatus, W. I. Norton 829,420 

Cheese cutter, H. F. Dunn 829,391, 829,701 

Chemical containing vessel, A. Elmer 829,577 

Chimney mold, J. B. Cole. 829.571 

Churn, C. S. Ryan 829,433 

Cigarette machine, O. W. Allison ..829,455 

Clasp, C. W. Jones 829,789 

Clock, intermittent alarm, W. E. Porter... 829,602 

Clutch, W. S. Hill 829,525 

Clutch, friction, Temple & Hoehn 829,555 

Clutch, hydraulic, G. Sparks 829,549 

Cock, ball, A. F. Curtin 829,462 

Cock, gage, J. P. Culllson 829,632 

Coffee preparation, J. M. Herron 829,649 

Coin receptacle, W. H. Woolums. , 829.452 

Coking apparatus, briquet, B. Wagner 829,448 

Coking receptacle, H. J. WIckham, et al. . 829,935 

Collar, A. Dammann 829,851 

Collector ring, J. E. Noeggerath 829,799 

Colter, disk. G. Dillingham 829,696 

Comb cleaner, M. V. Fern 829,705 

Concentrators, floating metal saving device 

for, Morgan & Hoheisel 829,884 

Concrete block molding mechanism, S. R. 

Ball 829,380 

Concrete building block. Gaylor & Dubee... 829,711 

Concrete mixer, C. S. Wert 829,561 

Controller, H. Lemp 829,794 

Conveyor and elevator, combined, A. Heim.. 829.648 

Corn popper, G. W. Hancock 829,781 

Cornet mouthpiece, M. M. Rubright 829,893 

Cot, combination. B. C. Leavitt 829,589 

Cotton chopper, J. N. Keathley 829,529 

Cotton chopper and cultivator, A. L. War- 
sen 829.6D1 

Cotton cleaner, seed, A. Campbell 829,627 

Crank motion, T. L. Ramsey 829,735 

Crucible furnace, M. Harvey 829,471 

Cultivator tooth, Werth & French 829,562 

Current cut-out, reverse. L. Andrews 829.828 

Current motjrs, means for controlling alter- 
nating, F. Eichberg 829.860 

Curtain fixture, A. T. Foster 829,517 

Curtain pole, W. H. Cutler 829,387 

Curtain pole and shade bracket support, 

J. H. Reynolds 829,891 

Curtain pole raising and lowering means, 

D. S. Macgregor 829 593 

Cutter bar attachment. R. G. Kidd 829.654 

Dado cutter. B. G. Luther 829,927 

Damping, inking, or like purposes, pad for, 

I. ft. Rogers 829,804 

Deck plate, E. A. Ely 829,862 

Dental engine, N. K. Garhart 829.39." 

Derailing device. O. J. Travis 829,446 

Derrick, oil well, W. O. Covey 829,694 

Dish washer, E. J. Miller ...829,414 



Wood-working 
Machinery 

For ripping, cross-cut 
ting, mitering, grooving, 
boring, scroll-sawinp eqge 
moulding, mortising; for 
working wood in any man- 
ner. Send for catalogue A. 

The Seneca Falls M'f'g Co., 

t95 Water St., Seneca Falls, N. Y. 




Engine and Foot Lathes 

machine shop outfits, tools and 

supplies. best materials. best 

workmanship. catalogue free 

SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati. 0. 



Print anrl Dnuior ana Turret Lathes, Plan- 
rUUL dllU rUWCI ers, Shapers, and Drill Presses. 
HRPARD LATHE CO., 133 W. 2d St. Cincinnati, O. 



Veeder 
Counters 

to register reciprocating 
movements or revolu- 
tions. Cut full size. 
Booklet Free 
VEEDER MFG. CO, 
IS Sargeant St. 
Hartford, Conn. 
Cyclometers, Odometers, 
Tachometers, Counters 
and Fine Castings. 





IkE Cupper Cup 

t^~ Its triangular shape prevents 
entangling and gives three times 
the capacity of any other Clip for 
attaching papers together. 

Best & Cheapest. All Stationers* 

CLIPPER MFG. CO., 

401 West 124th St., New York, U.S.A. 
For free samples and Information write tt 09, 



PATENTS 



Our Hand Book on Patents, Trade-Marke, 
etc., sent free. Patents procured through 
Munn & Co. receive free notice in the _ | 

Scientific American 

MUNN" & CO., 361 Broadway, N.T. 
Branch Office: 625 F St.,Washington,D.C. 




/&mx 



Manufactory Established 1761. 

Lead-Colored *fc Slate Pencils. Rubber Bands, 

Erasers, Inks, Penholders, Rulers, Water 

Colors, Improved Calculating Rules. 

Send for descriptive Circular S, 

44-60 Ea.st 23d Street, New York, N. Y. 

Grand Prize, Highest Award, St. Louis, 1904. 



Very Low Colonist Rates to Pacific Coast 
via Nickel Plate Road. 

Daily until October 31, the NICKEL PLATE ROAD 
will sell special one-way colonist tickets at greatly re- 
duced rates to all points in California. Washington and 
Oregon. Good on all trains and in tourist sleepers. 
Write R. E Payne, General Agent, 291Main St.,Buffalo, 
N. Y., or call on A. W. Ecclestone, D. P. A., 385 Broad- 
way, New York City. 




Manufacturers should investigate the 

B. F. BARNES MACHINE TOOLS 

before placing orders. The Tool here 
illustrated is our 20-inch Drill, and we 
have many other sizes to make a very 
complete line, including Multiple Spin- 
dle Drills. If interested in the latest 
Tools for reducing costs of production, 
let us tell you what we have. Ask for 
Catalog S. 

B. F. BARNES CO. Rockford. 111. 

European Branch 
149 Queen Victoria St., London, E. C. 



FRICTION DM DRILL 

FOR LIGHT WORK. 
Has These Great Advantages: 

The speed can be instantly changed from to 1600 without 
stopping or shifting belts. Power applied can be graduated 
to drive, with equal safety, the smallest or largest drills 
within its range — a wonderful economy in time and great 
saving in drill breakage. t2&* Send for Drill Catalogue. 

W. P. & JNO. BARNES CO., 

Established 1872. 
1999 Ruby Street, - - Rockford, 111. 





JAGER Marine 
4-Cycle Engines 

Skillfully designed and well 
built. Single lever control, com- 
bining automatic carburettor 
with spark advance. Develops 
wide speed range and reliability 
under most trying conditions. 
Sizes a to 60 h. p. Send for catalog. 

CHAS. J. JAGER CO. 
281 Franklin, cor. BatterymarchSt., 
Boston, Mass. 



How To Increase 

Your Business 




READ carefully, every 
week, the Business 
and Personal Wants 

column in the 

Scientific American 

This week it will be found 
on page 180. 

Some week you will be 
likely to find an inquiry 
for something that you 
manufacture or deal in. 
A prompt reply may bring 
an order. 
Watch it Carefully 




Disinfector, telephone, N. J. Tubbs 829,812 

Display device, A. S. Spiegel 829,492 

Display rack, P. A. Holmes 829,527 

Display rack and holder for ties, etc., C. E, 

Schilling 829,897 

Distilling apparatus, W. H. Bartholomew.. 829,758 

Dividers, proportional, L. Cote 829,938 

Door check and binge, combined, N. Peter- 
sen 829,601 

Doubling and twisting machines, traverse 

guide for, Gregory & Hewitt 829,467 

Draft rigging, friction, E. I. Dodds 829,636 

Drier. See Steam drier. 

Drill, H. E. Decker 829,633 to 829,635 

Drop light, G. RIeflin 829,892 

Dry kiln, J. F. Oldfleld 829,732 

Dust pan, E. Green 829,522 

Dye and making same, Bordeaux red sul- 
phur, A. Schmidt 829,740 

Eccentric, reversible, 0. E. Rishel 829,933 

Electric controllers, finger contact for, F. E. 

Imeson 829,403 

Electric release mechanism, J. Ochs 829,421 

Electric switch, Hewlett & Button 829,785 

Electrical oscillations, apparatus for the 
production and utilization of undamped 

or sustained, F. K. Vreeland 829,934 

Electrical oscillations, producing and utiliz- 
ing undamped or sustained, F. K. Vree- 
land 829,447 

Electrolier, adjustable, A. Hopkins 829,869 

Elevators and traction cars, safety indicator 

for, R. H. Gaylord 829,864 

Engraving machine, A. E. Francis 829,771 

Envelope machine, S. A. Grant, et al 829,583 

Evener. interchangeable, J. W. Gamble.... 829,394 

Excavating machine, E. A. Mathers 829,882 

Exercising apparatus, C. J. Bailey 829,754 

Expanding table, M. G. de Simone 829,439 

Expansion apparatus, linear, L. E. Knott.. 829,405 

Eyeglasses, H. Engel 829,639 

Fabric opening, spreading, and stretching 

apparatus, textile, J. A. Sackville 829,805 

Fan, portable, Bishop & Schoppert 829,622 

Faucet, J. B. Happ 829.524 

Faucet, S. A. Dennis 829,695 

Feeder, water fountain, and young poultry 
protector, automatic poultry, E. H. 

Turner 829,611 

Fence of concrete or the like, C. L. F. Ger- 

ber 829,397 

Fence post, W. R. Bordner 829,834 

Fertilizer distributer, W. B. Parrish 829.423 

Fiber treating engine, S. R. Wagg 829,746 

Filing case. Amberg & Patterson 829,750 

Filling machine, H. G. Brownell 829,839 

Filter, C. Sellenscbeidt 829,807 

Filter and cleaner therefor, L. Dion 829,576 

Filter, water, R. E. Cady 829,503 

Fire departments and opener therefor, fold- 
ing door for, Hale & Fox 829,523 

Fire escape door, A. Seaholm 829 436 

Fire extinguisher, J. D. Pennock 829,425 

Fire extinguisher, T. Cochrane 829,629 

Fire extinguishing apparatus, J. O. Banning 829,621 

Firearm, A. H. Worrest 829,453 

Firearms, target illuminating device for, D. 

Mcintosh 829,726 

Fish scaler, C. M. Soule 829 743 

Fishing cork or float, H. T. Stanton 829,608 

Fixture switch, H. R. Sargent 829,806 

Floater, G. A. Marsh 829,721 

Flue stopper, L. Russell 829,894 

Fluid dispensing apparatus, Boyer & Lau- 

benstein 829,762 

Fluid pressure system, F. B. Corey 829,845 

Fluids, device for governing the flow of, 

G. G. Porter 829,669 

Fork rack or support, Vanbibber & Prigmore 829,813 

Furnace, L. B. White 829,450 

Furnace charging apparatus, F. C. Roberts 829.544 

Furnace door, G. W. Shear 829,438 

Furnace door frame, G. W. Shear 829,490 

Furnace door, water heating. T. Lennon.... 829,659 
Furnace for the immediate production of 

metal from ores, O. B. Dawson 829,574 

Furnace grate, G. S. & J. J. Huff 829,921 

Furnaces, bell gear for blast, C. W. A. 

Koelkebeck 829,718 

Game counter, W. J. Pratt 829,603 

Garment fastener, H. Brisacher 829,837 

Gas. apparatus for manufacturing corroding, 

J. W. Bailey, et al 829,379 

Gas, apparatus for producing power, L. 

Hertzog 829,919 

Gas generating machine, acetylene, A. E. 

Schlieder 829,674 

Gas producer, J. G. Nash 829,541 

Gas producer, W. B. Hughes 829,651 

Gas producing apparatus, W. A. Fourness. . 829,518 

Gas purifying apparatus, M. Drees 829,700 

Gases, apparatus for effecting chemical ac- 
tion in, D. R. Lovejoy 829,875, 829 877 

Gases, effecting chemical action in, D. R. 

Lovejoy 829,872. 829,876 

Gases, effecting the combination of, D. R. 

Lovejoy 829,874 

Gases to high tension discharges, apparatus 

for subjecting, D. R. Lovejoy 829,873 

Gasket, G. C. Bruner 829,840 

Gate, J. M. Gilbert 829,466 

Gauntlet, J. M. Salve, Jr 829,739 

Gear, W. C. Lipe 829,926 

Gear, variable speed, Schoppner & Berger. 829,435 

Generator. See Steam generator. 

Glass articles, apparatus for manufacturing, 

C. Kuhlewind 829.530 

Governor, C. A. Bush 829,908 

Grader and scraper, land, A. P. D'Artenay 829,829 

Grading implement, R. S. Sheldon 829,491 

Grading machine attachment, road, J. E. 

Ridings 829,605 

Grain beater and cleaner, R. R. Gasklll 829,000 

Grain cleaner, O. F. Kime ..829,404 

Grain elevator, T. Naus 829,484 

Grain separators. Straw rack for, J. H. 

Freeze 829.863 

Grinding mill, W. A. Kramer 829,792 

Ground, solidifying earthy, H. Mehner.... 829.664 

Gun, G. Hagen 829,779 

Gyroscope, J. C. Maurer 829.663 

Hame fastener, J. W. Gonce 829,777 

Hammer or stamp, drop, H. F. Massey.... 829,594 

Hammer, steam drop, C. L. Taylor 829,682 

Harrow, O. Tower : 829,445 

Harrow riding attachment, R. L. Nellis... 829.930 

Harrow tooth fastening, G. E. Blaine 829,906 

Harvester grain lifting attachment, C. 

Hildenbrand 829,714 

Harvester, potato, J. P. Brennan 829 384 

Hat fastener, J. M. Boyle 829.835 

Hat frame forming device, E. A. Howe 829,920 

Hat press, H. S. Blake 829,759 

Hat ventilator, J. W Webb 829,818 

Heating and ventilating flue block, F. Jor- 
dan 829,588 

Hide working machine, R. F. Whitney 829 613 

Hoisting apparatus, W. N. Bergeron 829,833 

Holdback, harness, H. R. McDonald 829,885 

Hollow articles, making, Pratt & Ellis 829,801 

Horizontal bar, portable, J. Kercher 829,653 

Horn, C. R. Breen 829.836 

Horse blanket, E. E. Young 829,904 

Horse detacher, L. L. & J. W. Fox 829,520 

Horseshoe, detachable calk, M. Hallanan.... 829,647 

Hose-supporting clasp, F. W. Mallett 829.062 

Hydrocarbon burner, H. Lemp 829,924, 829 925 

Hydrocarbon vapor burner, C. J. Puffer.... 829,604 

Hydrometer, T. D. Bunce 829,460 

Index or register, adjustable, J. H. Rand.. 829,670 

Inkstand, F. M. Ashley 829.752 

Insulator, W. T. Goddard 829 646 

Insulator, third rail, J. J. McGill 829.416 

Iron, etc., from their ores, reduction of, 

C. S. Bradley 829.907 

Keyless lock, C. S. Rice 829.737 

Kinetic solenoid. B. F. Carpenter 829.842 

Knob, alarm. H. Maske 829,880 

Knob, carriage curtain, F. Marggraff 829,412 

Knot tying device, L. S. Carden 829,569 

Lamn bulbs, finishing electric, G. P. Mc- 
Donnell 829,539 

Lamp filament and making the same, incan- 
descent. J. M. Canello 829,568 

Lamn for burning liquid combustibles, L. 

Nissim 829.798 

Lamp Igniter, gas, R. Blumenfeld 829,761 

Lamp, miner's, R. Zicha 829,824 

Lamp, miner's safetv and other Inclosed 

portable, W. Best 829.757 

Lamp socket, J. C. Dallam 829,850 

Lamps, gas controlling device for incandes- 

ence and other gas, F. A. Andrews 829.751 
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4 CaLrs 
1 Doctriae 

1 Result— Satisfaction 

€J Just talk to a Maxwell owner and 
get the * 'sunny side" of the automo- 
bile question. 

Multiple Disc Clutch. Three-Point Suspension of 

Motor and Transmission (Unih. 

Metal Bodies. No Noise. No Vibration. 

Equipped with Ajax Tires guarantee 

5,000 miles riding. 

Send for our book, " Facts and Testimony," 
which contain** letters from 83 owners who enjoy 
telling; what they know of the "Maxwell." Free 
to those sending: for our catalogue. 

20 H. P. Touring Car 10 H. P. Tourabout 

$1,450 $780 

Write Department 22. 
MAXWELL. BRISCOE MOTOR. CO. 

Members American Motor Car Manufacturers' Association 

FACTORIES : 

Main Plant: TARRVTOWN, !N. Y. 

Chicago, III. Pawtucket, R. I. 

AGENTS IN ALL LARGE CITIES 




SPECIAL SERVICE 

TO 

JAMAICA 

Colombia, Nicaragua. 

Costa Rica, Guatemala, 

Colon, Panama, and Hayti. 

Weekly sailing by superb "Prinz" 
Steamers of the 

Hamburg - American. 
Line. 

Send for illustrated literature, telling you 
about this and other superb cruises to all 
parts of the world. 

35 and 37 Broadway, New York. 
1229 Walnut St., 159 Randolph St., 

Phila., Pa. Chicago, ill. 

1056 Broadway, 901 Olive Street, 

Oakland, Cal. St. Louis, Mo. 

90 State Street, Boston. 

AGENCIES IN ALL LARCiE CITIES. 



book- 
let. 




CLEANS AND SHARPENS EVERYTHING 

This Uniou Hustler Faucet Water Motor at- 
taches instautly to your faucet. It sharpens 
cutlery, cleans silverware and polishes all metal 
surfaces. It will run a fan, sewing machine, 
etc. It gives % H. P. and makes 4,000 revo- 
lutions a minute on good water pressure. Outfit 
consists of one motor (cast iron) emery wheel, 
polishing wheel, polishing material, wrench, 
leather belting, washers and printed instruc- 
tions packed in a wooden box. This regular 
$5 outfit we sell today for $3. Price advances 
in another month. Sent C. O. D. Money 
refunded if not satisfactory. Agents wanted. 
Correspondence with dealers solicited. 
THE ED GAB. MFG. CO., Dept. 86 
104 Hanover Street, Boston, MaBS. 




A MONEY MAKING 
MACHINE 

that coins nickels for its owner, and 
gives satisfaction to the public is the 
wonderful 

PHOTOSCOPE. 

Takes one's photograph and produces it 
ready framed inside ot a minute ! It can 
make a profit of $100 a day wherever 
there are crowds. Write for booklet 
and price list. 

M. S. KLINE 

45 N. Division St., Buffalo, N. Y. 

Wild RiceThatWiH Grow 

Did you ever attempt to prow Wild Rice and mate a 
f;ii lure of it ? It was because the seed had been dried. 
Our seed grows. It Is ke pt moist from time of gathering 
until it reaches the purchaser. Shipped by express in 
wet moss in lots of 25 lbs. or more at 2'J cents per lb. f. o. 
b Minneapolis. Did you ever eat parched Wild Rice? 
It is the rrost delicious and appetizing dressing for game 
and domestic fowls. Price per lb. 45 cents postpaid. 

SEND FOR FREE BOOKLET. 

N0RTHRUP, KiNG & CO., - Minneapolis, Minn. 




E. H. Beach, Editor 



Send 15c. for 3 months' trial subscription to 

The Business Man's Magazine 

The best business magazine in the world. It 
will give youeachnew development — teach you 
all thenewand easy ways of doing work — teach 
you Salesmanship, Accounting, Book-keeping, 
Cost Accounting, Advertising, Business Man- 
agement, Banking, Insurance, Financial Man- 
agement, Collections and Credits, the whole 
field covered. Price $I."0 a year. 

THE BOOK-REEFER PUBLISHING CO. Ltd. 
59 Fort Street, Detroit, Mich. 



PATENTS 



Our Hand Book on Patents, Trade-Marks, 
etc., sent free. Patents procured through 
Munn & Co. receive free notice in the 

Scientific American 

I MUNN" & CO., 361 Broadway, N. Y. 

Branch Office; 025 F St.. Washington, D.C. 



Lamps, machine for securing filament hold- 
ers into the globes of incandescent, 

G. . P. McDonnell 829.538 

Lasting tool, shoe, J. 0. Murray 829,482 

Latch mechanism,. H. G. Voight 829,745 

Leaf turner, K. H. Dillon 829,855 

Life-saving device, O. Hessel 829,472 

Linotype machine, T. S. Homans 829,868 

Liquid delivery tank, E. A. Giles 829,521 

Lock. J. A. Giese 829,398 

Lock, M. G. Wood 829,616 

Lock, Lueke & Wernli 829,661 

Loom, M. P. C. Hooper 829,474 

Loom let-off mechanism, A. E. Benson 829,689 

Loom warp stop-motion, A. Mann 829,479 

Lubrication, system of splash, A. P. Brush, 

reissue 12 524 

Lubricator, F. W. & R. J. Gratiot 829,866 

Lumber drying kiln, O. F. Williams 829,497 

Machine tool feed mechanism, E. Peters... 829.800 

Magnetic dolly bar, E. G. Caughey 829,570 

Mail carrier, . H. J. Bolinski 829.623 

Mandrel press, C. Ridderhof 829,488 

Marine boiler, G. Marshall 829.722 

Marker, land, W. Hipkins 829,401 

Massage instrument, W. G. Shelton 829,742 

Match box, G. Ohl 829,598 

Match box, M. Meis 829,928 

Matcher head, Lomprey & Budlong 829,795 

Mechanical movement, C. D. Davis 829.852 

Metal bar links and bands, etc., formed of 

them, S. Frank 829,581 

Metal bending machine, Ohl & Berghof 829,597 

Metal or metallic compound upon metals or 
metallic articles, deposition of, S. Cow- 

per-Coles 829,386 

Metallurgical furnace, G. W. Shear 829,670 

Metallurgical process, O. B. Dawson 829 575 

Microscope, H. N. Ott 829,422 

Millboard making machine, W. .Sillman 829,677 

Mold. See Chimney mold. 

Mold, W. M. Hubbard 829,586 

Money shipping receptacle, H. N. Heilman 829,713 
Motor cooling device, explosion, F. Patee. . 829,599 

Motor suspension, J. E. Webster 829 557 

Musical instrument, F. S. Brasor 829,383 

Musical instrument, mechanical, L. B. Do- 
man 829,857 

Musical instruments, electro-magnetic mech- 
anism for, G. H. Davis 829,511 

Nest, hen's, J. & T. Pickering 829,426 

Nut lock, W. H. Long 829 407 

Nut lock, G. W. Libby 829,591 

Oar. D. P. Senger 829,899 

Oil burner, H. M. Reichenbach 829,890 

Ore concentrator, W. R. Thurston. .829,443, 829.493 

Ore roaster, R. E. Wickham 829,819 

Ore slimegi from settling tanks, device for 

removing, H. Earle 829,516 

Ornamenting surfaces with granular sub- 
stances, V. Badagliacca 829,753 

Oyster opener, Colford & Thomas 829,693 

Packing, P. Schou 829,546 

Pail cover fastener, T. K. Parrish 829,887 

Paper box, H. M. L. Anderson 829,563 

Paper drying machine, W. M. Barber 829 686 

Paper feeding machine, A. Bug 829.459 

Paper feeding machine, T. C. Dexter 829,854 

Paper strips or the like, apparatus for per- 
forating, A. Pollak 829,932 

Parcel carrier or case, collapsible, G. F. 

Albro 829,617 

Partition construction, A. C. Raymond 829,671 

Paving and building block. E. H. Mills 820,480 

Peel blade tip, A. H. Swan, et al 829,809 

Pen and pencil holder, R. M. Dowlin 829,389 

Phonograph attachment, J. V. Cruso 829,848 

Piling section, sheet, T. Hill 829,399 

Piling, sheet, J. J. Nolty 829,596 

Pipe coupling, train, L. M. Sartrain 829,895 

Pipe covering and making same, J. A. Mc- 

Connell 829,483 

Pipe system, flexible, F. W. Steinke 829,609 

Plastic molding machine, Godwin & Wil- 
liams 829,712 

Platform supporting bracket, adjustable, 

C. Mills 829,537 

Plow and cultivator, combined furrowing, 

W. L. Chase 829,766 

Plow attachment, W. H. Cole 829,692 

Plow, convertible, S. V. Weeks 829,560 

Plow, cultivating, F. M. Rivers 829,802 

Plow, disk, S. V. Weeks 829,558, 829,559 

Plow gage wheel, E. T. Garrett 829,710 

Plow skimmer, A. A. Lundy 829,592 

Pneumatics, controlling device for striking, 

G. Billau 829,382 

Postmarking or canceling machine, Krag & 

Hansen 829,657 

Pots, etc., locking device for, A. Hoefer. . . 829,786 
Power transmitting mechanism, H. B. Col- 
lins 829,507 

Power transmitting mechanism, E. H. An- 
derson 829,827 

Pressure gage, G. Spencer 829,551 to 829,553 

Pressure recorder, F. L. Wolfe 829,614 

Printers' rules, machine for forming, T. F. 

Dixon 829,768 

Printing apparatus, J. W. Woodill 829,936 

Printing machine, circular letter, H. C. 

Sinclair 829,440 

Printing press, B. B. Carter 829,505 

Propeller, R. A. Workman 829,747 

Propeller, boat, Tambling & Charles 829,681 

Pulley, wood split, E. L. Pence 829,424 

Pulp fiber disk forming machine, R. W. 

Goeb 829,645 

Pump, H. A. Metz 829,723 

Pump jack, J. L. Friesner 829.708 

Pump or compressor, air, C. O. Sobinski... 829,441 
Quilts, apparatus for stuffing down into, 

W. H. Robinson 829,738 

Radiator, L. H. Brinkman 829,625 

Rail bonds, making, W. E. Oakley 829,931 

Railway and other vehicles, automatic coup- 
ling for, E. C. Gayer 829.5R2 

Railway crossing, R. E. Einstein 829,703 

Railway draft rigging for tenders, etc., 

J. F. O'Connor 829,729 

Railway signal, R. J. Sheehy 829,606 

Railway switch lock, R. A. Becker 829,832 

Railway, switches, safety catch for, I. M. 

Brittain 829,690 

Railway tie, J. Howell 829 870 

Railway tie, metallic, Kipp & Ross .... 829,655 

Railway tie, metallic, 3. M. Van Why 829,814 

Railway track appliance, Z. T. Hoskins 829.528 

Receptacle cap or cover, W. H. Dodge 829,638 

Receptacles, contents indicator for, B. D. 

Emanuel 829, T04 

Recorder. See Pressure recorder. * 

Refrigerator, C. R. McCabe 829,41 5 

Relay, electrical, H. M. Abernethy 829,905 

Ribbon holder, E. S. Coy 829,848 

Road gate, F. M. Garinger 829,709 

Roasting and volatilizing furnace, S. I. 

Clawson 829,843 

Rolling mill, W. I. Finkenbinder 829,393 

Rope carrier, fall, Delaney & Lambert, 

829,513, 829,911 

Rope clamp, A. A. Newell 829,542 

Rope sheave, F. Sehultz 829,898 

Rotary engine, I. Abbott 829,499 

Rotary engine, T. Davis 829,853 

Saccharine liquids, defecating, F. L. Stew- 
art 829,678 

Sad iron, H. Wonderlich 829,615 

Sash lock, D. Hoyt 829,715 

Sash lock, A. F. Alexander 829.825 

Saw cradle, cord wood, L. S. Taylor 829,811 

Selective system, S. A. Reed 829 429 

Self-oiling wheel, E. E. Stouffer 829,680 

Setting, J. A. Doran 829,388 

Sewing machine, S. Arnold 829,937 

Sewing machine presser foot, J. A. Stoltz- 

man 829,679 

Sewing machine work attachment, S. L. 

Bailey 829,830 

Sewing machine for filling, etc., attach- 
ment for, G. J. Stevens 829,442 

Shank stiffener, machine for making 

wooden, E. L. Dunbar 829,463 

Sharpening attachment for agricultural 

machines, disk, E. Fowler 829,519 

Ships, device for automatically tracing the 

course of sighted, J. von Hinke 829,400 

Shoe. J. Pumilia 829,428 

Sifter, coal, M. D. L. MeCollum 829,665 

Sign, illuminating advertising, F. H. Orry. 829,902 
Signaling device, aerial, F. W. Erickson.... 829,640 
Signaling device, self -restoring, H. P. Clau- 
sen 829,628 



fl. B. C. putomoDiles 



Easy to Buy 

Easy to Operate 

Easy to Keep 



No Valves, No Springs 

No Gears. No Cams 
No Tires to Puncture 




Simplest and most durable Automobile ever made. Built 
like a buggy for any country or city road. Any speed up to 
20 miles per hour forward and the reverse. Write at once 
for particulars. 

Auto Buggy Mfg. Co., 439° Olive St., St. Louis 



It's Easy to Keep Cool! 

The simplest, smallest, safest, neat- 
est and most successful Motor Fan 
made is tbe Rawlings Patent 
High-Speed Water Motor 
Fan. Can be installed in a„ f ew 
minutes. No operating expenses. 
Made of nigh-grade brass. Price 
H-in. Fan with complete coup* 
Hugs. SS1O.00. 

E. GINTZEL ;f«OTB>» 

150 Nassau St., New Vork City 




TOOLS 

FOR MECHANICS. 

3|Op Send for Free Catalogue No. 16 B. IgOf 

The L. S. Starrett Co., Athol, Mass., U. S. A. 



"Economo" Emery Wheel Dresser 



Size 13 in. 



as tbe Black Di amond. 
Will true or shape any 
wheel except the very 
hard and carborundum. 
The "Combination " is 
tbe roughing tool 
placed in the handle 

end of "Economo." Send for circular. Dresser sent on 15 days' trial. 

INTERNATIONAL SPECIALTY CO., 860 Holden Ave., Detroit, Mich. 





Typewriter Bargains 

All Standard Makes 
$15.00 to S65.00 

Most of these machines have been only 

slightly used— are good as newV Shipped on 

approval. Don't buy a typewriter before 

writing us. We will give you the best 

typewriter bargains you ever heard of. 

McLaughlin Typew riter Exchange, 

618 Olive St., St. Louis, Mo. 

We rent all mak^s of machines and 

apply rental on purchase price. 



Convert 
Your 



Bicycle ,n a t0 Motorcycle 

at small cost by attaching 
the self-starting: ERIE 
"Z H. P. Power Outfit. 

This includes all parts by 
which anyone can easily 
make a powerful, durable 
motorcycle, weight 48 lbs. 
Bolts to frame. Speed 2 to 30 
miles an hour. A hill climber. 

Hundreds in use. Send stamp for onttlt catalogue. 

MuTORCYCLE EQUIPMENT CO., Hammondsport, N. Y. 





19 6 

THOMAS 
AUTOBI 

model No. 44. Price $145 

Three Horse Power. Simplest motorcycle on the 
market. Agents wanted everywhere. Catalog free. 

THE THOMAS AUTO-BI CO. 
1450 Niagara Street Buffalo, N. Y. 




USE THE 

Edison Primary Battery 



AND THE 



Edison Spark Coil 



for igniting Gas, Oil, Distillate, Crude Oil, 
and Gasoline Engines. The Edison Cell 
is the cheapest form of battery energy, the 
Edison Coil is the most saving of battery 
energy. Combined they give the most 
sparks for $1.00. Send for new prices and 
book, " Battery Sparks," which 
explains. 

EDISON 
Manufacturing Company 

25 Lakeside Ave., Orange. N. J. 
31 Union Square, New York 
304 Wabash Ave., Chicago 
25 Clerkenwell Road, London, E.C. 





HESS 



FURNACES 

CUT COAL BILLS 

Principles of construction obey 
scientific laws of combustion, rad- 
iation and heat-control. Medium 
in price because we sell direct 
from maker to user. Book free. 
Hess Warming & Ventilating Co., 
916 Tacoma Bldg., Chicago. 




A MONEY MAKER 

Hollow Concrete building Blocks 
Best, Fastest. Simplest, Cheapest 
Machine. Fully guaranteed. 

THE PETTYJOHN CO. 
615 N. 6th Street, Terre Haute, Ind. 



ENGINEERING- 



offers the broadest field of development to the ambitious young 
man. Our coursesin Civil Engineering, Mechanical and Electrical 
Engineering fit you for the very highest paid positions in the 
world. Will you lake the first step? Simply clip this advertise 
ment, mail it to-day, and receive Tree «ur 200 page hand-book 
describing our 60 courses in Engineering work. It 

IS WORTH WHILE 

Do not delay but write now. 

American School of Correspondence, Chicago, 111. 

1 ' ' '■■ ■ Sci. Am. Sept. 8 isau<? — ■— «— . ■ i i i ■ ■ 



Best 200 Recipes 

^^j^B r ^T I The Enterprising Housekeeper. 

^L ^^P ^L ^^ I A. famous book of tested, economical re- 
^P ^^h ^^ ^^ I cipes and illustrated kitchen helps, pub- 

■ I L lis ^ ed t0 ^ at 25c- We will send it 

. ■ MB HB BJB H free* Just send your name and addiess 

The Enterprise Mfg. Co. of Pa., 2211 N. 3d St., Fhilada., U. S. A. 

Makers of the famous Enterprise Meat and Food Choppers. 



THE OBER LATHES 

For Turning Axe, Adze, Pick 
Sledge, Hatchet, Hammer, Auger, 
Kile, Knife and Chisel Handles, 
Whiffletrees, Yokes, Spokes, Porch 
Spindles, Stair Baiusters Table 
and Chair Legs and other irregular 
work. 

B^~ Send for Circular A. 
The Ober Mfg.Co.,10 Bell St.. Chagrin Falls, 0., U.S.A. 





For Eitr\er_ 

Hand ^ Power 

This machine is the regular haud machine sup- 
■d with a power base, pinion, countershaft, 
, and can be worked as an ordinary power 
machine or taken from its base for use as a 
hand machine. Length of pipe handled 
easily in small room. I" lustra ted catalogue 
—price list free on application. 

THE CURTIS & CURTIS CO.. 

6 Garden St., Bridgeport, Conn. 




WALRUS 
ROOFING 

Rain, snow, ice, wind, frost and sum- 
mer sun are powerless against it. On 
a barn, a factory or a dwelling it will 
give perfect results for years after 
other roofings art worn out. Our free 
sample shows its vain* 1 . Write for it. 
WARREN CHEMICAL & MFG. CO. 
18 Battery Place, New York 



The Balance of Power 

The New American Novel 

The Balance of Power 

A Story of Real Business 

The Balance of Power 

Read the Colonel's Sayings 

The Balance of Power 

A Vital, Gripping Love Story 

The Balance of Power 

By Arthur Goodrich 

$1.50 

THE OUTING PUBLISHING COMPANY. NEW YOR.K 



© 1906 SCIENTIFIC AMERICAN, INC 
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Scientific American 



September 8, 1906. 



FREE 
BOOKLET 

SHOWS 

OTHER STYLES 

AND PRICES 



Actual 




The Only 

SCIENTIFIC 
WATCH 

L&de in America. 



THE NEW YORK STANDARD 

"CHRONOGRAPH" 

For Laboratorial Work, Experi- 
mental Work, Photographic 
Purposes, Electric and Tele- 
phone Usages. 
For Refiners and Compounders 

of Oils, etc. 
or Physicians, Surgeons and 
^^Kjgj^i^ ' /.JF' Nurses, and for the Exact Tim- 

»fc. *ua^t«^ .„^mmmm in g Q j al j Athletic Events. 

For Sale By All yeweters 

New York Standard Watch Co., 401 Communipaw Ave., Jersey City 




Try trie "NEW WAY" 

By the " New Way '* you can secure this table and 125 
other articles of the latest design of Mission, Arts and 
Crafts and other up-to-date styles of furniture at one-fifth 
the usual cost. We furnish all the material which is of 
the best quality already prepared with complete instruc- 
tions. You set'it up. Boys or girls can do it. Satisfaction 
guaranteed or money refunded. Agents wanted. Write 
for terms. Catalogue sent postpaid on request. 
TheNew Way Furniture Co., Dept. B, Detroit, Mich., U. S. A. 



MECHANICAL DRAWING 

is pleasant, absorbing, clean work. It will pay you well and 
there is a simple inexpensive way to master this subject. Why not 
grasp this opportunity to better yourself? We will advise you at 
our expense. Simply clip this advertisement, mail it to us, and 
receive free our 200 page hand-book describing our 60 courses in 

ENGINEERING 

Let us help you. Write to-day, 

American School of Correspondence, Chicago, 111. 

" Sci. Am. Sept. 8 Isaue^^^^^^^— 



Mound City Dishwasher 

The Only Scientifically Constructed 
Dishwasher on the Market 

No More Drudgery 
Dishwashing Made Easy 

Washes all kinds ot dishes, 
glass and silverware. Can be 
used on gas, oil. wood or coal 
stove. Family size will wasn 20 
to 30 assorted pieces atone time. 

There is more popular demand 
for a cheap, practical and dura- 
ble Dishwasher than any article 
that can be mentioned. Every 
lady wantsone. Aeentswanted 

Our agents, both men and 
women, are making Big Money. 
Secure the agency tor this won- 
derful seller in your territory. 
Agents wanted 'n all foreign 
countries. Send at once for 
testimonials, full particulars 
and prices. Dept. B. 

Mound City Dishwasher Co., Dept. 628, St. Louis, Mo. 




ELECTRO MOTOR. SIMPLE, HOW TO j 
make.— By G. M. Hopkins. Description of a small elec- ! 
trie motor devised and constructedwitb a view to assist- : 
ing amateurs to make a motor which might be driven 
with advantage by a current derived from a buttery, and 
which would have sufficient power to operate a foot 
lathe or any machine requiring not over one man pow- 
er. With 11 figures. Contained in Scientific Amer- 
ican Supplement, No. 041. Price 10 cents. To be 
had at this office and from ail newsdealers. 



RELIABLE MARINE ENGINES 



Jaflg 



■» l _J Jt I k Si. 



Pill 



Reliability under all condi- 
ions is the characteristic of 
he "Lamb " Engines. Sizes 
rom 1% to 100 H. P. in stock. 
Vrite for catalogue. 

TERRY «fc CO. 
Vlanagers Eastern and Foreign 
Branch 
i 92 Chambers St., 
New York 

ytliing for Boat & Engine 



Tie Benton Valueless Engine 

Has no valve in either intake or exhaust. 
Consequently: It has fewer wearing 
parts. It has fewer parts to get out ot 
order. It has more power with less 
weight. It uses less gasoline. It is un- 
der perfect control. Runs at any speed. 
From 2 to 40 H. P. Furnishings for 
fresh or salt water. 

T. P. BENTON & SON 

'manufacturers 
Front and Pearl Streets, LA CROSSE, WIS., U, S. A. 





WoodenTanRs 



Any Size or Shape 

Steel Towers 

Any Height 

The Baltimore Cooperage Co. 

MANUFACTURERS 

BALTinORE CITY, MD. 

CATALOGUE GRATIS 



THE INTERNAL WORK OP THE 

Wind. By S. P. Langley. A painstaking discussion 
by the leading authority on Aerodynamics, of a subject 
ot value to all interested in airships. Scientific 
American supplements 946 and 947. Price 10 
cents each, by mail. Munn & Company, 361 Broadway, 
New York City, and all newsdealers. 




?Su USE GRINDSTONES P 

If bo we can suppiy you. All sizes 
mounted and unmounted, always 
kept in stock. Remember, we make a 
specialtyof sel ecting stones for all spe- 
cial purposes. Send for catalogue " I '' 
The CLEVELAND STONE CO. 
2d Floor. Wilshire. Cleveland. 0. 



Electrical Engineering 

and Experimental Work of Every Description 

We have every facility for producing first-class work 
promptly. Our factory is equipped with modern ma- 
chinery throughout. 

C. F. SPLITDORF 

Engineering Dept. 17-27 Vandewater St., N. Y. City 



Current Always at Your Command 




The Dayton Electrical Mfg. 



The engine on your mo or car or 
boat gives the most power only when 
your ignition current gives big, hot 
sparks. With an 

Apple Battery Charger 
on your car, you have a steady, sure 
souice ot current on which you can 
always rely. Write for full infor- 
mation to-day. 
Co n . 98 St. Clair St., Dayton, Ohio 




FRONT DRIVE 



Best Low- Priced Automobile 
on market. Will not skid, great 
hill climber, easy to control. 
J). \V. Kay dock Automobile 
Mfg. Co., St. .Louis, Mo. 



To Book Buyers 

We have just issued a new 
48 - page catalogue of re- 
cently published Scientific 
and Mechanical Books, 
which we will mail free to 
any address on application. 

MUNN & COMPANY 

Publishers of Scientific American 
361 Broadway, New York 



The Eureka Clip 

The most useful article ever invented 
for the purpose. Indispensable to Law- 
yers, Editors, Students. Bank era, Insur- 
ance Companies and business men gen- 
erally. Book marker and paper clip. 
Does not mutilate the paper. Can be 
used repeatedly. In boxes of 100 for 25c. 
To be bad of all booksellers, stationers 
and notion dealers, or by mail on receipt 
of price. Sample card, by mail, free. Man- 
ufactured by Consolidated Safety 
Pin Co.. Box 121. Blooinfield. N. J. 




Skate, R. W. Shelmlre 829,900 

Skirt supporter, Wallarstedt & McBvoy. . 829,495 

Skylight, H. A. Daniel 829,910 

Sled brake, H. Pinkham 829,668 

Sleigh, W. H. Coyle 829,847 

Smoke consumer, T. Rees 829,543 

Sole centering machine, W. A. Knipe... . 829,656 

Sparking plug. C. B. Ross 829,545 

Spittoon, J. S. Bean 829,687 

Spring, E. I. Dodds 829,912 

Spring controller, coil, T. A. Shea 829,437 

Sprinkler arm device, W. G. Meddings 829,796 

Stacker, hay, R. J. Sparks 829,550 

Stamp mill, W. W. Edwards 829.702 

Steam drier, rotary, J. W. Biles 829,758 

Steam generator, L. A. Gardner 829,773 

Steam generators, regulated heating mech- 
anism for, R. H. White 829,451 

Ste idling machine, E. F. Kunath 829,531 

Stenciling machine, H. M. Crowell 829,573 

Stone quarrying machine, Cronkhite & Offer 829,508 

Stool, piano, A. Pyle 829,888 

Stopper. See Flue stopper. 

Storage battery, G. A. Ford 829,643 

Stove, W. H. Lute 829,408 

Stove, hot blast, C. W. A. Koelkebeck 829,717 

Sulfate of copper and oaustic alkalis, manu- 
facture of, H. M. Granier 829,778 

Sulfurous oxid. recovering, F. R. Carpenter 829,765 

Surgical dressing package, J. E. Lee 829,923 

Suspender end cord, J\ F. Knothe 829,476 

Sweeper and mower, combination, J. W. 

Robb 829,803 

Swimming shoe, A. Schwalge 829,741 

Switch, R. V. Collins 829,630 

Switch, F. K. Fassett 829,917 

Switch operating mechanism. T. E. Button. 829.841 

Switch tongue guard, M. Malia 829,878 

Tabulating systems, apparatus for use in, 

H. Hollerith, reissue 12,523 

Tack machine, wire, Gifford & Morton . . . 829,918 

Tack pusher, W. H. Jones 829,587 

Tank float, F. M. Stevens 829.554 

Tank heater, Edwards & Turley 829.859 

Telegraphy, space, W. S. Hogg 829,7*7 

I Telephone apparatus, intercommunicating, 

Ravlin & Lot gren 829,730 

Telephone desk stand, R. H. Manson 829,410 

■ Telephone exchange, N. E. Norstrom 829,419 

j Telephone exchange apparatus, F. R. Mc- 

Berty 829,724 

Telephone or like transmitter, H. A. Cut- 
more 829' 849 

Telephone wall set, R. H. Manson 829,535 

Temperature and pressure alarm device, E 

L. Lewis 829,590 

Temperature controlling apparatus, J. H. 

Swan •. 829,810 

Thill coupling, D. W. Copeland 829,767 

Thread tensioning and regulating device, H. 

W. Larsson 829,406 

Ticket, railway, C. H. McDermott 829,797 

Tile mold. F. M. Sawyer 829,896 

Time switch, H. Geisenhoner ' 829,774 

Time table and advertising device, auto- 
matic, Walton & Rogers 829,816 

Tire protecting cover, vehicle, R. Wallwork 829,496 

Toy catapult, R. S. Hill 829,473 

Toy, flying, L. Lewkowicz 829,660 

Track cleaner. W. A. McNair 829,418 

Transformer, F. Conrad 829.572 

Transformer, W. A. Hall 829,780 

Trestle, knockdown, C. D. Smith 829,548 

Tripod, G. D. Marcy 829 41 1 

Trolley harp, B. L. Dresser 829,390 

Trolley harp, D. J. Etly 829, 641 

Trolley, trackless. M. M. Wood 829,822 

Truck, hauling, B. Holt 829,585 

Tunnel arch construction, machine for 
handling material for, Williams & 

Brown 829,903 

Turbine engine, A. Tschinkel 829,744 

Turbine engine, reversing, J. C. Gebhart . . 829,396 
Turbine nozzle, elastic fluid, H. S. Baldwin 829.831 
Turbine or. other engine driven machinery, 

Rateau & Sautter, reissue 12,526 

Turbine which utilizes gases from Are cham- 
bers for reheating, O. Junggren 829,791 

Turbines or other cored castings, manufac- 
ture of nozzles for elastic fluid, H. 

Geisenhoner 829,865 

Typewriter paper feeding device, C. Gabriel- 

„ son 829,465 

Typewriting, calculating, and calculator 

recording machine, H. Ellis, reissue... 12 528 

Typewriting machine, F. X. Wagner 829,494 

Typewr'ting machines, mounting of the 

platen roller in, C. J. Mohns 829 929 

Cmbrella, folding, C. Eaton 829,858 

Umbrellas, etc., detachable handle for, E. 

C Kuhn 829,719 

Valve, C. W. Brown 829,458 

Valve, J. O'Meara 829,485, 829,486 

Valve, B. B. Carter 829,504 

Valve bag, J. Rogers 829,431 

Valve for heating systems, Drain, W. W. 

Stubbs 829,901 

Valve for radiators and the like, control, 

R. E. Atkinson 829,685 

Valve, gate, J. H. Baker et al 829,755 

Valve, pressure reducing, Toltz & Kitchen. 829,444 

Valve, steam controlling, W. Clowes 829,691 

Valves, couplings, etc., tool for reseating, 

J. F. Ivarson 829,788 

Vegetable cutter, R. W. Schaffer 829,434 

Vehicle brake, H. R. Scott 829,489 

Vehicle brake, J. Freeman 829,706 

Vehicle running gear, M. R. Bruner 829,500 

Vehicle steering gear and motor controlling 

mechanism, motor, R. Huff 829,402 

Vehicle suspension, Blanc & Paiche 829,760 

Vehicle wheel and pneumatic tire therefor, 

E. Chaquette 829,461 

Vending machine, R. J. Dickie 829,514 

; Ventilator, W. F. Warden 829,817 

Voltage regulator, E. F. W. Alexanderson. 829,826 

| Wagon, W. J. Judd 829,922 

Wagon box and rack, combined, E. N. 

Avery 829,565 

! Wagon platform gear, W. F. Hindenach.. 829,650 

Wall or switch box, B. H. Glover 829,644 

Washing machine, Cramer & Haak 829,631 

Water heater, electrical, F. F. Shipp 829,808 

Whip, M. O. Felker 829 392 

Winding machine, J. O. McKean 829,886 

Window parting strip, C. W. Wright 829,748 

Wire drawing drum, J. A. Horton, reissue. 12,525 
Wire feeding and measuring device, E. J. 

Bowerflnd 829,624 

Wire stretcher, H. L. Wyeth 829,823 

Wood bending machine, W. P. Brown.... 829,838 
Wool, apparatus for the extraction of 

grease from, A. H. Burt et al 829,763 

Wool, extraction of grease from, A. H. Burt 

et al. ...7 829,764 

Wrapping machine, T. Adams, Sr 829,684 

Wrench, E. Vuillemot 829,612 

Wrench, G. W. Rowell 829,672 



LAUSON 



of 



Tlie Easy Starting Engine 
Honest Horsepower 

We challenge the world to make an easier 
starting engine than the Lauson. Every 
Lauson will develop more horsepower than we 
claim. More real improvements and less 
complication than any other. Guaranteed 
against breakage tor 
one year. Handsome 
Catalog FREE. 

J. Lauson Mfg. Co. 

106 Carver Ave. 
HEW HOLSTBIN, WIS. 




DESIGNS. 

Badge, M. Desha . 

Badge, J. L. Herzog 

Briquet, R. Allen 

Carpet, F. A. Haas 

Display stand, H. Frankenthal 

Envelope opener, I. L. Sommer 

Fabric, knit, C. H. French 38,209 to 

Fabric, knit, E. H. Brown 38,212 to 

Fabric, woven, G. E. C. Schmiedel 

Glass dish, A. J. Sanford 

Glass holder or similar article, W. Helmer. 

Horn, amplifying, C. J. Eichhorn 

Lace, Levers, C. W. Birkin 38,195 to 

Name and number plate, A. M. Wilson .... 

Receptacle cap, A. F. Conery. Jr 

Register and indicator casing, J. Alexander 

Seat end, E. G. Budd 

Shelf, H. L. Beach 



38,193 
38,194 
38,206 
38,199 

38,204 
38.102 
38,211 
38,216 
38,198 
::,8.20i 
38,208 
38 202 
38,197 
38,201 
38,207 
38,205 
38,217 
38,203 



TRADE MARKS 



Almanacs, Gruber Almanac Co 56,114, 56,107 

Antiseptics, germicides, and disinfectants, 

Stein-Falker Co 56,155 

Automobiles, T. B. Jeffrey Co 56,185 

Bakery products, certain named, Griggs, 

Cooper & Co 56,163 

Bakery products, certain named, H. S. Kel- 

sey 56,171 



Inexpensive 
Classified Advertisements 

Advertising in this column is 50 cents aline. No less 
than four nor more than ten lines accepted. Count 
seven words to the line. All orders must be accom- 
panied by a remittance. Further information sent on 
request. 



SALE AND EXCHANGE. 

FOR SALE.— Complete File of Official Gazettes 1848 
to now. In bound vols, to end of 19u2 ; since, unbound. 
For further particulars address Jabez Burns & Sons, 
642 Greenwich Street, N ew York City. 

FOR SALE.— Patents and all right on slot machine 
Exerciser and other new slot machine patents. For 
further particulars address R. H. Hartley, 405 Fourth 
Avenue, Pittsburg, Pa. 

FOR SALE.— The American Patent Right complete. 
No. 616563. "Aluminum Casks" for use as lining tO 
brewers' ordinary beer casks. Full particulars W. R. 
Taylor, Med way Works, Rochester, Kent, England, 

AUTOMOBILE FOR SALE AT A BARGAIN.-A 
Knox double opposed cylinder touring car, 1906 Model F, 
roomy and comfortable, powerful hill climber, never 
(.at of order, has elegant top, glass front, ana full equip- 
ment, and used only a short while. The reputation of 
the Knox cars is too well known to need more descrip- 
tion ; the magnificent score of their car in the Glidden 
Tour speaks for itself. Address Automobile Bargain, 
Box 773, New York. 

POULTRY PAPER, 44 pages, illustrated, 25c. per 
year, 4 months, 10c; sample free; 64-page practical 
poultry book free to yearly subscribers ; book alone, 
10c; catalogue poultry books free. Poultry Advocate, 
Syracuse, N. Y. 

IF YOU WANT to buy a machine, engine, boiler, 
power equipment, electrical, steam, pneumaticor other 
machinery -anything in the machine line— Tell Us and 
we will see that you get full descriptions, prices, cata- 
logs, etc., from all the first-class manufacturers We 
charge nothing for the service. Address Modern Ma- 
chinery Daily News, Security Building, Suite 10, Chicago. 

MANLOVE AUTOMATIC DRIVEWAY GATE.- 
Always in order: operated by any wneel- Safe, hand- 
some, valuable. i0,0C0 working. (Canadian rights tor 
sale.) Manlove Gate Co., 272 Huron Street, Chicago, 111. 



BUSINESS OPPORTUNITIES. 

MOTION PICTURE MACHINES, Film Views, Magic 
Lanterns, Slides ai.?d similar Wonders For Sale. Cata- 
logue Free. We also Buy Magic Machines, Films, Slides, 
etc. T. S. Harbach, 809 Filbert St., Philadelphia, Pa. 

WANTED.— To communicate with concerns who 
manufacture for patentees small wooden articles in 
large quantities, under contract, not onrojalty. No 
selling. Haywood Parker, Asheville, N. C. 

TO MANUFACTURERS.-Are you represented in 
this territory? Are results throueh your lobber or 
agent in proportion to the population '( (2,800,000 within 
1":0 miles.) Are your goods being pushed? Are you 
manufacturing something not handled generally? I 
want the agency upon a commission basis of a line of 
goods that can be sold in this market; have wide ac- 
quaintance with manufacturers, contractors and pack- 
ersof this City and vicinity ; reference and bond given. 
Address Box 72, Armour Staiion, Kansas City. 

LET US BE YOUR FACTORY.- Hardware special- 
ties manufactured under contract, models developed. 
We are specialists in patent articles. Prompt service, 
first-class workmanship, reasonable prices. America 
Company, Momence, 111. 

AUTOMOBILE EXPERTS are in constant demand 
at high salaries. Our seven weeks' course is the most 
thorough and practical, fitting men to drive, handle and 
repair. Day and evening classes. Special course for 
owners. New York School of Automobile Engineers. 
146 West 56th Street, New York. 

A CEMENT Machinery Manufacturer looking for 
first-class practical cement mixer, desires to hear from 
inventors having something alone this line that has 
been developed and tested. Address Buyer, Box773,N.Y. 

BARGAIN for toe desiring a small and well-estab- 
hahed manufacturing business, fully protected by 
patents, clearing $10,000 annually. Investigation so- 
licited. Inquire Manufacturer, Box 7.3, New Y.ork. 

WANTED.— Buyers for our one and two-seated busi- 
ness and pleasure Concord spring wagons. Send for 
80-page carriage and harness catalog, free. Box 525. 
Kalamazoo Carriage & Harness Co., Kalamazoo, Mich. 



HELP WANTED. 

SUPERINTENDENT, $2000; Estimator, $1800; Mana- 
ger, $2500; Eneineer, $3000; Inspector, $1000; Instructor, 
$1200; hundreds of business and technical positions 
open. Hapgoods, 305 Broadway, N. ¥. 

WANTED.-AN ARCHITECTURAL DRAUGHTS- 
MAN. Please address the office of engineer of bridges 
and buildings, Erie Railroad Company, 11 Broadway, 
Room 468, New Y ork. 



POSITION WANTED. 

YOUNG MAN GRADUATE of a celebrated technical 
school desires position where be can advance himself 
by hard work and attention to duties. Address Me- 
chanical Engineering, Box 773, N Y. 

WANTED a position as a General Foreman or Super- 
intendent. Has been successful in producing first-class 
work at a satisfactory cose in Gas, Gasoline, or Keroseno 
Engines. Twenty years' experience. Open tor engage- 
ment. Address C. R, Box 773, New York. 



SITUATIONS AND PROFESSIONAL 
OPENINGS. 

EXPORT ADVERTISING SOLICITOR WANTED. 
—An advertising solicitor having had long experience 
on expoi t business can have a valuable position wit h a 
well-known export medium on proving his ability. Ad- 
dress Export, Box 773, New York. 



PATENTS FOR SALE. 

PATENTS SOIiD ON COMMISSION. -If you wish 
to buy or fell a patent write for particulars to E. L. 
Perkins, 72 Broad Street, Boston. Patent Sales Exclu- 
sively. 

PATENT ON ELECTRIC EXERCISER may be had 
on royalty by ca pable parties or bought outright 
Should yield a fortune by advertising, and through the 
trade in athletic goods. For further particulars, ad 
dress P. O. Drawer 468, Buffalo, N. Y. 



SENSITIVE LABORATORY BALANCE 

By N. Monroe Hopkins. This "built-up" laboratory 
balance will weigh up to one pound and will turn with a 
quarter of a postage stamp. The balance can be made 
by any amateur skilled in the use of tools, and it will 
work as well as a $125 balance. The article is accom- 
panied by detailed working drawings showing various 
stages of the work. This article is contained in Scien- 
tific American Supplement, No. 11 84. Price 10 
cents For sale by munn & Co., 361 Broadway, New 
YorkCity. or any bookseller or newsdealer. 
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"Ornatus et Bonitas." 




Correct Hats for Men 

FALL STYLES 
NOW ON SALE 

NEW YORK CHICAGO 
PHILADELPHIA 

And Accredited Agencies 

in All Principal Cities 

of the World. 




STOP! 



IF YOU CAN, the water in your 
kitchen faucet with the palm of 
your hand. It will give you an idea of the power 
of water pressure. Now when you transmit this 
power scientifically with the 
LITTLE WON DEIS WATER MOTOR 
von (.'tin run a £an ? sewing machine, egg beater, 
lyiiamo or bottle washer; sharpen knives 
swots, polish silver, copper and brass wares, 
a hundred other things to lighten labor in 
every household. The original faucet water 
motor :md only one of high efficiency on the 
market. Lasts a lifetime. Instantly at- 
tached to any Nucet. Always ready. Abso- 
ntely guaranteed. You need one— everybody 
ices. Write for booklet. WRITE NOW. 
Warner Mo or Co., Dept. 15, 

FT. MTI'()\ BUILDING, Jf. Y. 





I The Unbreakable Collar Buttons that don't hurt the neck. 
J Easy to button and unbutton ; stay buttoned. Made in 
I Gold and Rolled Plate. If damaged in any way, ex- 
I changed for new one at your jeweler's or haberdasher*; 
Booklet on Request 

I Krementz & Co., 77 Chestnut St., Newark, N.J. 



FREE! 




This Engineering Treatise 

Greatly simplifies the problems in- 
cident to the transmission of power 
by friction. Contains tables, facts 
and formulas. Copyrighted. 

This company makes more and 
better 

PAPER & .'RON FRICTIONS 
AND PAPER PULLEYS 

than any other concern. Let us prove to 
you that they will improve your equipment 
and save you money. 

We have issued this book to aid the 
manufacturer, engineer or millwright in 
solving the many questions arising out of 
the i ncreased use of friction gearing. If 
you have need for it give us your occupation 
and firm connected with and we will gladly 
send it free. 

The Rockwood Mfg. Co. 

1904 English Ave. 
Indianapolis, Ind., U. S. A. 




ELECTRICAL ENGINEERING 

is the Ideal field for the ambitious young man. The man who v as 
ability, education and ambition must succeed. Are you ambitious? 
Do you want to earn more money! Let us show you ho io 
Hell your services at the highest prices. Merely clip tnisadyer- 
tisement, mail it to us and receive our 200 page nand-book free 
describing our 

ELECTRICAL ENGINEERING COURSE 

and 60 ^thers including Civil, Mechanical and Structural Engi 

neering. Be a producer — grasp this opportunit . 

American School of Correspondence* Chicago* III 

—— 1 .1 - "S ci. Am. Sept. 8 issue— — — ^— ■ " 



Trade Marks 
Designs 
Copyrights &c. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. HANDBOOK on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without charge, in the 

Scientific American. 

A handsomely illustrated weekly. Largest dr. 
dilation of any scientific journal. Terms, 83 a 
year; fourtaonths, XI. Sold b7 all newsdealers. 

MUNN &Co. 36,Brcad -> New York 

Branch Office. 626 F St.. Washington, D. C. 



Balls, golf, Kempsball Manufacturing Co. . 56,139 
Boots and shoes, leather, Utz & Dunn, .. ...56,197 
Boots, shoes, and slippers, leather, Fred P. 

Field Co 56,162 

Calipers, dividers, and try-squares, Brown 

& Sharpe Manufacturing Co 56,130 

Candy, Griggs, Cooper & Co 56,132 

Cement, Portland, A. Clarke 56,131 

Chocolate chips, Taylor Bros. Co 56,117 

Clippers and sheep shears, horse, Chicago 

Flexible Shaft Co 56,156 

Clocks, clock cases, clock movements, and 

Barts thereof, Hamburg Amerikanische 
hrenfabrik 56,169 

Coffee, Westside Roasting and Milling Co.. 56,182 

Confectionery, popcorn, G. R. Van Nest 56,127 

Corsets and corset waists, H. & W. Co 56,168 

Cotton damask, Rosemary Manufacturing Co. 56,147 
Fertilizers. Virginia-Carolina Chemical Co. 56,198 
Flour, buckwheat and pancake, Griggs, 

Cooper & Co. 56,134 

Flour, wheat, Topeka Milling Co 56,188 

Gall cure, M. W. Savage 56,150 

Gelatin, prepared, Whitman Grocery Co. . 56,183 
Gloves, leather and textile, Rosenbaum Co.. 56,148 

Gum, chewing, F. J. Banta & Son 56,129 

Heave cure, M. W. Savage 56,149 

Hosiery, Paramount Knitting Co. ..56,142 to 56,145 
Jam, marmalade, and fruit butters and jelly, 

Griggs, Cooper & Co 56,112 

Kindling for wood and coal fires, Wilson 

& Harris ■ 56,199 

Knit hosiery, underwear, sweaters, and 

gloves, Dalsimer Brothers 56,159 

Knitted stockings, J. A. Parker 56.175, 56,176 

Knives and box scrapers, drawing, Simmons 

Hardware Co 56, 154 

Knives, pocket, Pavian-Adams Co ... 56,146 

Medical preparation for the cure of head- 
ache and neuralgia, Kohler Manufac- 
turing Co 56,140 

Medicated poultry food, M. W. Savage 56,179 

Medicated stock food, M. W. Savage 56,152 

Medicine for headache and neuralgia, Kloc- 

zewski & Co 56,115 

Mince meat, Griggs, Cooper & Co 56,136 

Oats and farina, rolled, Griggs, Cooper & Co. 56,165 

Ointments and salves, J. W. Cole & Co 56,157 

Olives, Griggs, Cooper & Co 56,111 

Overcoat collars, Hoffman & Murphy 56,170 

Packings, piston, rod, and joint, Mechanical 

Rubber Co 56,187 

Paper bags, Union Bag & Paper Co., 

56,118 to 56,126, 56,189 to 56,196 
Paper, blotting, District of Columbia Paper 

Mfg. Co 56,160, 56,161 

Paper, envelopes, and tablets, writing, L». 

J. Powers 56,178 

Paper, writing, Woronoco Paper Co 56,200 

Pills, liver, J. P. Smith 56,180 

Plum pudding, Griggs, Cooper & Co 56,135 

Polishing powder, C. Hambuechen 56,137 

Potash and lye, A. Mendleson's Sons 56,141 

Powder, tooth, C. S. Van Orden 56,128 

Powder, worm, M. W. Savage 56.151 

Razors and razor blades, Kampfe Bros. . . . 56,186 

Rice, Griggs, Cooper & Co 56,164 

Sauces, table, Griggs, Cooper & Co 56,113 

Scissors, shears, and hair clippers, Simmons 

Hardware Co 56,153 

Scythes and grass hooks, Simmons Hardware 

Co 56,116 

Sheetings and shirtings, Montmorency Cotton 

Mills Co 56, 173 

Shoes, leather, Peters Shoe Co 56,177 

Spices and mustard, Griggs, Cooper & Co... 56,184 

Tea, Sprague, Warner & Co 56,181 

Thread, vamping, Clark Thread Co 56,110 

Undershirts and drawers, Howe & Howe 56,138 

Vending machines, coin-operated, Mills Nov- 
elty Co 56,172 

Vermicelli, spaghetti, and macaroni, Griggs, 

Cooper & Co 56,166 

Vinegar, Griggs, Cooper & Co 56,133 

Vises and parts of vises, Columbian Hdw. 

Co. 56,158 

Whisky, Mueller, Wathen & Robert 56,174 



LABELS. 

■'Bass Brand Extra Clear Atlas Lumber & 
Shingle Co., Seattle," for shingles, Bass 
Lumber Co 13,069 

'Commercial," for cigars, G. A. Schnaitman 

& Bro 13,055 

'Dr. . Gossom 's Kidney and Bladder Cure, ' ' 

for medicine, H. B. Hudson 13,063 

'Every Day Brand Coffee," for coffee, R. 

L. Rose Co. 13,058 

'Golden Oil," for medicine, L. Lloyd 13,065 

'Grains of Health," for health-food coffee, 

G. F. Gairing 13,059 

'Home Builder," for cigars, G. A. Schnait- 
man & Bro 13,056 

'I Am a Good Tick," for bed ticking, J. 

M. Robinson, Norton & Co 13,068 

'Kolol Hair Renewer," for hair renewer, 

H. L. Galbraith 13,067 

'Live Long Smokers' Tablets," for medicinal 

tablets, L. F. Bogia 13,066 

'Noiseless Bowling Alley," for bowling pins 

and balls, A. W. Lyda 13,070 

'Posy Girl," for cigars, Schmidt & Co 13,054 

'Scott's May-Pel," for proprietary medicine, 

J. Peterson 13,064 

'Vin St. Martin,' ' for wines, Fournier- 

Fournier 13,061 

'Whits Crow," for cigars, C. B. Henschel 

Mfg. Co 13,057 

'White Elk Brand," for fruit, C. P. Cory. 13,062 

'White Sulphur Monarch of Waters, Natural 
Carbonated Chalybeate Water," for min- 
eral water, Chapman & Meyhaus. . . . 13,060 

PRINTS. 

'Be Good to Your Hare," for dandruff cure 

and hair tonic, P. F. Ingram 1,767 

'Class Pin Colored Page, ' ' for class pins, S. 

L. Folger 1,759 

'Diamond-Plaid Back, Bicycle Playing 
Cards," for playing cards, United States 
Playing Card Co 1,772 

'Frank Jones Ales," for ales, Kaufmann & 

Strauss Co. 1,765 

"Hertz Equestrienne Breeches for Riding 

Astride," for equestrienne breeches, Hertz 1,776 

"Honestly Now Mr. Dispenser," for soda- 
fountains, Liquid Carbonic Co 1,766 

"It's a Wallach," for hats, Wallach Bros.. 1,760 

"Men's Apparel," for men's apparel, W. C. 

Both 1,761 

"Most Food Least Waste," for flour, L. P. 

Hubbard 1,763 

"Neverslips Have Red Tips," for horseshoe 

calks, Federal Lithograph Co 1,773, 1,774 

"Pleiias," for playing cards, Willis W. Rus- 
sell Card Co 1,770 

"Pratt Food Co. of Philadelphia Animal & 
Poultry Regulators & Veterinary Reme- 
dies," for animal regulators and reme- 
dies, Pratt Food Co 1,769 

"Pratts . Checker Maze," for animal and 
poultry regulators and veterinary reme- 
dies, Pratt Food Co 1,768 

"Russell's Recruits," for package cards, 

Willis W. Russell Card Co 1,771 

"Snow-Wite," for shoe whitening powder, 

G. W Smith 1,775 

"The National Burial Vault," for burial 

vaults, J. S. Van Fossen 1,777 

''The Tailor," for men's and boys' trousers, 

coats, and vests, Ed. V. Price & Co 1,762 

"Toledo Flakes," for biscuits, Toledo Biscut 

Co 1,764 



A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
hr. print Issued since 1863, will be furnished from 
this offlce for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
address Munn & Co., 361 Broadway. New York. 




The Car 
That Is 

Right 




Right side Model 15. Motor 
showing valve mechanism. 



Motor power is commonly rated by calculations based on cylinda 
capacity, gauge tests, etc. 

Through faulty design, poor valve action and overheating, the actual 
power often falls far below this rating. 

The Rambler motors are fitted with overhead valves of ample size and 
opening. This results in quick clearance of exhaust gas, which assures a 
full charge of fresh vapor and a cool engine. 

The workmanship is of the same high class that has characterized all 
Rambler Models. 

Model 15, the leader of the 1906; line, is a powerful touring car, with 
35-40 horse power motor, and every modern feature in power, plant and 
equipment. 

Full details of this and five other models in the second edition of our 
1906 catalogue which is at your service. 

Main Office and Factory, Kenosha, Wis. 

Branches t 

Chicago, Milwaukee, Boston, Philadelphia, San Francisco. 

New York Agency. 38-40 W. 62nd St Representatives in all leading cities. 

Thomas B. Jeffery (Q, Company- 
Model 15, 35-40 H. P- ? $2,500. 




IRRIGATING PUMPS SJSEJS 

fall to operate them. Work automatically and need no repairs or attention. Send for catalogue. 
NIAGAR.A HYDRAULIC ENGINE CO., 140 NASSAU STREET, NEW YORK 



LET US BE YOUR FACTORY 

write for estimate on any article 

you want manufactured 

Stampings, Models, Exper. Work 

write for free booklet 
the close machine &. stamping co. 

970 Hamilton St., Cleveland, O. 



AUTOMOBILE INSURANCE 

Every owner of an Auto should insure his car against 
loss or damage, whether in actual riding or in transit. 
We fully insure you againBt such loss or damage, how- 
ever sustained. Premiums low Fullest reliability. 
H. W, BEAIiS, 76 William Street, New York 



WE MAKE GOOD 

models. We do experimental work, and do it good. We 
manufacture and sell electrical and mechanical appar- 
atus at the correct prices. Agents wanted everywhere. 
United Electrical Mfg. Co., 53 Vesey Street, New York. 



Bad 



— DON'T DRINK — 

Oar Filters Purify, Deodorize, 

Decolorize. Booklet Free. 

Bnhriig Water Purifying Co. 

68 Murray St, Heir York 



later 



SHOP ROOM TO LET 

FULLY EQUIPPED MACHINE SHOP 
S. A. NICHOLAS, 30 Greenwich Avenue 



(HP 



MhAtuUUXS Corliss Engines, Brewers 
and Bottlers Machinery. THE VILTBR 
MFG. CO.. 899 Clinton St.i Milwaukee, Wis. 



MnnnC * experimental work. 

ITIUULLO Inventions developed. Special Machinery 
E. V. BAILLARD. 24 Frankfort Street. New York. 



RUBBER. 

PARKER, STEARNS & CO., 328.339 South Street, New York 



Expert Manufacturers 
Fine Jobbing Work 



OLD OOLD, SILVER AND PLATINUn BOUGHT 

Ship to us and we will remit cash immediat ely. 

ASHER Kleinman, 260 8th Ave., K. Y. City, N. Y. 



Dies, Tools, Models and Special Machinery. 



Special Hachinery designed and built to order. 

G M. MAYllt, M.B., 1131 Monadnock Bl., Chicago, 111. 



DRYING MACHINES. 



S. B. WORRELL 
Hannibal. Mo. 



. STAMPS, LET 
BRIDGtPO 



Experimental & Model Work 

| Cir. & advice free. Wm. Gardam& Son, 45-61 Bose St,N.Y 



A Mail Order Business. 



11 I O I 1 Acknowledged by shrewd business men 
^ m *■* ■ ■- one of the most pleasant and profitable 
business in the World. Stop working for others— big 
profits— money comes with orders- our plan for siarting 
beginners is a sure winner and offers you a chance to 
get in business for yourself. Full particulars for stamp. 
A. FRANKLIN-HOWARD CO., Kansas City, Mo. 



LEARN PLUMBING 



and earn $5.00 a day. 

A few months' study 
at our school under the supervision of expert plumbers 
will enable you to earn this salary. We have a special 
department to secure positions for students after 

traduating. Write to-day for B^REE CATALOGUE. 
T. leOfTISi TRADE SCHOOL, 3972 Olive 
Street* St. Louis. Mo* 



LEARN WATCHMAKING 

We teach it thoroughly in as many months as it 
formerly took years. Does away with tedious appren- 
ticeship. Money earned while studying. Positions se- 
cured. Easy terms. Send for catalog. 
ST. LOC1S WATCHMAKING SCHOOL, St. Louis, Mo. 



MASON'S NEW PAT. WHIP HOISTS 

save expense and liability incident to Elevators. 

Adopted by principal storehouses in New York& Boston 

IUanfd. by VOliNEY W. MA SON & CO., Inc. 

Providence, K. I., U. S. A. 



RUBBER STAMP MAKING. — THIS 

article describes a simple method of making rubber 
stamps with inexpensive apparatus. A thoroughly 
practical article written by an amateur who has had ex- 
perience in rubber stamp making. One illustration. 
Contained in Supp lement 1110. Price 10 cents, for 
sale by Munn & Co, and all newsdealers. 



NOVELTIES & PATENTED ARTICLES 

MANUFACTURED BYCONTHACT. PUNCHING DIES, SPECIAL MACHINERY. 
E.KONIGSL0W STAMPING * TOOL WORKS, CtEvE LAND. 0. 



i Magical Apparatus. 

I Grand Book Catalogue. Over 700 engravings 
25c. Parlor Tricks Catalogue, free. 
MARTINKA & CO., Mfrs.. 4S)3 Sixth Ave., New York. 



Telegraphy 



Circular free. Wonderful 
automatic fe;te"her. 5 styles 
$2 up. OMMGKAPH 
CO., Dept. 5-2, 89 Curt- 
landt St., Sew York. 



INVENTORS 

I model for low estimate 



We manufacture Metal Spe- 
cialties of all kinds, to order; 
largest equipment; lowest pric- 
es. Send sample or CD EC 
model for low estimate and best expert advicernLC 
THE EAGLE TOOL CO., Dept. A, Cincinnati, O. 



'•W BALL BEARINGS 

For thrust or weight or both. 
No fitting:, just push them on. 
All size* 1-4 in. Shaft and up. 
10 cts. In Stumps for samples. 

PRESSED STEEL MFG. CO., 545 The Bourse, Phlla„ Pa. 
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We manufacture moulded | 

and special rubber goods 

! of every description and 

i can furnish any special 

1 Rubber article to your I 

SATISFACTION. ,, 

NEW YORK BELTING 
a PACKING CO. LTD. 

91-93 CHAMBERS STREET, 

new.yor'k: 



THE WORD 



^CHARTERS 



H 



stands for "The Original and' First GASOLINE 
ENGINE of the WORLD." 

Stationeries, Portables, Hoisters, Pumpers, Sawing 
and Boat Outfits, Combined- with Dynamos. 

Also Manufactured and Natural Gas, Kerosene. 

Send for Catalogue'and State Power Needs. 
CHARTER GAS ENGINE CO., Box 148, Sterling, 111. 



m 



Money. 



Ail varieties at 10 west prices. Best Uaiiroad 
Tract and Wapon or Stock Scales made. 
Also 1000 useful articles, including Safes. 
Sewing Machines, Bicycles, Tools, etc. Save 
Lists Kr.-e Chicago Scale Co.. Chicago, 111. 



George White Company 

Fine Experimental Machinists 

Office and Works: 
22 and 24 Morris St., JERSEY CITY, N. J. 

'Phone 15J4 



J A Few Things That We Can Do | 



We Investigate, refine and perfect Crude Ideas or 
Inventions, reducing them to Commercial Value. 

Experimental Work, Mechanical Drawings, Work- 
ing Models of Patented and other Inventions. 

Special Machinery, .Jigs,.. Tools. and Dies. 

Special Motors, Hydrocarbon, Steam, Compressed 
Air, and Turbine^Motors. "" 

Perfect and Construct Automobiles, Air-Ships, and 
Flying Machine's.' 



I Call and See A Pew Things We Have Done { 



BauscH & Lomb 

Magnifying Glasses 



For over half a 

century our 
work has been 
the making of 
lenses. When- 
ever you need a 
pocket glass be 
sure to get a 
B. <fcL.. -They- 
are shown here. 
Larger size, 75 cents. 




3 lenses, vulcanite 
CATALOG FREE. 
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Now Ready! 



Cadillac supremacy once more asserts 
itself in the announcement that Model H, 
the final and perfected four-cylinder car 
for 1907, is ready for immediate delivery. 

In improvement and mechanical finish this magnificent car ont distances 
by at least two years any other car on the market. It has new features, 
bat every one of them has been thoroughly tested and tried by months of 
severe service. 

Its tremendous power makes it a veritable wonder in hill climbing; 
countless miles of travel over the roughest mountain roads in the count. y 
without balk or delay prove its never-failing dependability, tin automoyje 
If hose smooth and tvell-balanced action is almost marbelous ivhen compared tvith Ivhai ir*5 
heretofore been accepted as the highest type of 'motor 'car. 

Among the many features of the ly07 Cadillac are ease of control, due to 
our perfect planetary transmission: a marine type governor, regulating tho 
speed of the engine under all conditions, a hew and exclusive double-acting 
steering device that greatly increases safety; an independent steel. engine 
suspension, which maintains perfect alignment of motor and transmission 
at all times, saving much strain and wear. 

Model E is practically noiseless in operation; embodies the maximum of 
comfort in riding. 30 horse power ; capable of fifty miles an hour. Price, $2,500. 

Enjoy a demonstration by your nearest dealer. Bis address and descriptive 
booklet N sent on request. 

Other Cadillac models are: Model K, Runabout, $750; Model M, Light 
Touring Car, $950. All prices f.o. b. Detroit and do not include lamps. 

CADILLAC MOTOR CAR COMPANY, Detroit, Mich. 

Member Assd. Licensed CZuio.yifrs. 



4 THE "BEST" LIGHT 



Produces a pure white, powerful steady light. Is absolutely 
safe, and brighter than elec riciryor acetylene— cheaper thaa 
kerosene. NO GREASE, DIRT, SMOKE OR OO0R. Makes aad 
burns Its own gas. Made In over NO different styles. Every 
lamp warranted. Write fur ca alog. Agents Wanted. 
THE BEST LIGHT CO., 87 E. 6th St., Canton, 0. 



Bausch <S. Lomb Opt. Co., Rochester, N. 

New York Boston Washington 

Chicago San Francisco 



Y. 



CONVERT YOUR ROWBOAT INTO A SPEED LAUNCH- 
DETROIT AUTO MARINE MOTOR 



3H0RSEP0WErJK~ "J| 3H0RSEPOWER 

$44°-° 1 



NOyALVES S0SPRIN6S dSapt^H^^aV EA5Y TO BUY 11 

NO GEARS NO CAMS ^ r ^>— — EASY TO INSTALL II 

J| NOTHING TO GO WRONG EASY TO OPERATE lj| 

L WEAHE.BUIL-TWNG lO.OOO l! 

AUTO-MARINEGASOIjINE engines this year. I 
DETROIT AUTO^A¥lWcaT5WA^BiLDO. Cleveland 




CRUDE ASBESTOS 



DIRECT 



PREPARED 
ASBESTOS FIBRE 
for Manufacturers use 



FROM MINES 

R. H. MARTIN, 

OFFICE, ST. PAUL BUILDING 

220 B'way, New York. 
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TAPES AND RULES 


jBht tf^^^oiifl 


ARE THE BEST. 


aT *\ TaflrcWl 


For sale everywhere. Send for 


|^^' JfcJMijj 


Catalog No. 16. 
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LVFKIN RULE CO. 


^K^HgBB^Br 


Saginaw, Mich., U. S. A. 


^§lPi^ 


New York and London. 



TOOL KNOWLEDGE (HEAP 



In fact you can have it free ! 
This cut represents our new Tool 
Catalogue No. MM. It is cloth- 
bound and contains 950 pages all 
about Tools. Full descriptions 
and thousands of illustrations. 
Sent post-paid on receipt of .$1.00 
which is refunded on your first 
purchase from us of $10.00 or over 

MONTGOMERY & CO. 

105 Fulton St., N. Y. City 
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Regal 
Marine Engines 

Four Cycle Automobile Type with 
Junip Spark Ignition. Single Cyl- 
inders, in 1 1-2, 3 and 5 h. p. Double 
Cylinders, 8 and 15 h. p. Four Cyl- 
inders, 3ft h. p Also a superior line 
Of- Stationary Engines* It pays 
Engine buyers to read our ne* 
catalogue No. 12. 

Regal Gasoline Engine Co* 

COLDWATER, MICH. ff 



ENNEN'S 



BORATED TALCUM 

TOILET 
POWDER 

After Shaving. 

lnilstthatyour barber use Mermen's 

Toilet -Powder after he shaves you. 

It is Antiseptic, and wi 1 1 prevent any 

of the skin diseasesoften" contracted. 

A positive relief for Prickly Heat, 

Chafing and Stmburn,aiidall afflictions of the skin. Removes 

all odor of perspiration. Get Hennen's— the original. Sold 

every wb'""^e, c mailed for S5 cents. Sample free. 

GERHARD MTEYIVKIV CO., IVewark, IV. J. 




WELL 



DRILLING 
Machines 

: Ove"r 70 sizes and .styles.* or drilling either deep or 
Bhallow wells in ally Kind of soil or rock. Mounted 
on.wheels or on sills. With engines or horse powers 
Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca. N. Y. 



BAIRD DOLLAR WATER MOTOR 

Not a toy or mechanical novelty, . but a real powerful 
little motor, sold under an absolute " money : back " guaran- 
tee to develop 

1-4 Actual Horse Power 

under 30 lbs. water pressure (the ordinary city pressure.) 

Easily and quickly attached, to any pent.stockor faucet, and by sim- 
ply turning on water will run fan to cool off hot kitchen, emery wheel 
for sharpening knives and scissors, milk bottle and chimney washer, egg 
beater, buffing wheel for polishing silverware, also jewelers' and dentists' 
lathes, small dynaino, sewing machine, washing machine, etc. Simple, 
strong, reliable. Nothing to break or get out of order. Wears a lifetime. 
Costs little to buy, nothing to run. Indispensable in every home and shop. ■ Ivigh tens labor, saves time 
and money.' Made from very best material by careful workmen in the same big factory as the famous 
'%ITTI,B SKIPPKR" marine engines. 

Prioe of motor ready to a-ttach to faucet, c&refully ' packed in 
neat box e^nd delivered to express company for shipment, ONLY 
Send money by post office or express money order or registered letter. Immediate ship- 
ment guaranteed. Money back if not fully satisfactory and exactly as represented. 

REFERENCES. A ny bank or trust company \ any express company \ or any 
prominent business man or public official in Detroit. 




$•* 00 



1 



ST. CLAIR MOTOR CO., w.M.oept., S1t^oTt p . la mic s h t 
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TEAM USERS 



Balow PacRing 

The original and only genuine 
red sheet packing. 

The only effective and most 
economical flange packing in ex- 
istence. 

Can' t blow Rainbow out. 

For steam, air, hot or cold 
water, acid and ammonia joints. 

Beware of imitations. 

Look for the trade mark — the 
word Rainbow in a diamond in 
black, three rows of which extend 
the full length of each roll. 

Manufactured exclusively by 

PEERLESS RUBBER HFQ. CO. 

16 Warren St., New York 



GRAY 

Marine 
Motors 



WILLDEVEMP 
FIVE. - 
ENGINE ONLY 



IK, 




Get Prices6n 

§2to24H.R 

ENGINES 



fine. Jump 
if • ■ 



Reversible en- 
spark. Perfect ^^L $ f '* lubrication. 
Crank shaft, mt«w ,j r0 p forged 
steel. Connecting rod, bronze. Pistons, ground 
to fit. All bearings either bronze or best 
babbitt. Best Material and workmanship 
throughout. Catalog Free. 



Gray Motor 
19 Leib Street 



Company 

Detroit. Mich. 



TO FILL 

■/ — ^Th.ORtGINAL.ndONLY GENUINE « 

fCONKUNSj 

SELFtFILLINCj pen 

Simply dip In the Ink, press with the 
thumb, and the CONKLIN PEN is 

filled and ready for instant use. It is 
simple, convenient, efficient, with no 
complex mechanism and nothing 
to get out of order. 

The elastic ink reservoir is 
compressed by the presser bar 
under the thumb, and, when re- 
leased, instantly draws in the 
ink through the feed channels 
at the point. The quickly ad- 
Justed lock-ring prevents ink 
from being forced out again. Feeds 
regularly until thelast drop of ink 
in reservoirisused. Always responds 
without kick or balk. Cleans itself '; 
as easily as it is filled. Fully guar- 
anteed. • 

If your dealer does not handle 
theCONKLIN PEN,let us make- 
you our Special Offer to Fountain 
Pen Users. Full" informa- 
tion, with illustrated cata- 
logue, sent upon request. 
Sold by dealers every- 
where. 

THE CONKLIN PEN CO., 

514, 516, 518 Jellerson Ave, 
Toledo, Ohio. 

98 Reade St ., New York. 

1652 Curtis 1st., Denver. 

414 Market St. , San Francisco, 

American Agencies, Ltd M 38 Shoe Lane, Fleet 
St., London, E. C., Eng. Rae, Munn & 
Gilbert, 47 Market St., Melbourne, AMt. 



MECHANICAL ENGINEERING 

EducitiQn is tne power that turns the wheels of business. Why 
not prepare yourself through a course in Engineering to earn more 
money and advance yom- position ? Let ue prove at our expense 
that we can Help you. Merely clip this advertisement, mail it to 
us ? and receive abaolu tely free <""■ 900 P a ge nand-book des- 
cribing our 60 courses in 

ENGINEERING 

Will y ou gr:isp this opportunity ? Write now. 
American School of Correspondency, Chicago* 111 

' c -* Am. Sept. 8 Issue ■ i . ■ 



Are You In On This Combination? 




i^.S!!li{&"if!ll^i»iiiiiwiaiiiwianii iiari-' 



It's organized on the square with an extra cen- 
ter head equipment. It's , 
a real Carpenter's Combir 
nation Square. Welimade, 
well finished, and will 
stand the test tor ac- 
curacy. It is indispensa- 



d^ 



ble for the carpenter's kit. 
G0ODELL-PRATT COMPANY 



S&nd for catalogue. 

Greenfield, Mass. 




Toledo 

125 



Ohio,USA| 

Vulcan Place 



^ViicanjronWor^ 00, 




15 1» 81 South CUn«o> Street. 
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